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TRANSLATOR'S PREFACE. 



The science of anatomy has been usually divided 
into several branches, corresponding to the dif- 
ferent systems of which the body is composed ; 
as, for instance, into osteology, which compre- 
hends the description of the various bones con- 
stituting the human skeleton; myology, the 
doctrine of muscles ; neurology, that of nerves, 
&c. Tliis division is sufficiently vwell calculated 
to convey to the student distinct ideas of the 
structure and organization of *the human frame, 
without reference to that connected view of the 
different systems in particular regions of the 
body, which is essential, as well to a correct 
diagnosis of accidents and local diseases, as to 
the performance of sux^e^l o^et^otia* Kss&a- 
my, as it is taugU «yc<iOTeMvg, V^ ^^ "^""^^^ 
mode, may, indeed, be cotwaS!i««^^^ '^^^^ 
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science : for although tlie student may be ac- 
quamted with the bones, muscles, arteries, nerves, 
&c. of the body, considered apart from each 
other; yet, if he be ignorant of their relative 
situation and connexion, his knowledge will be 
wholly unavailing for any practical purposes. It 
has been observed, for example, that tlie student 
who has been shown the distribution of the 
venous, arterial, and nervous systems of the 
arm, does not, therefore, necessarily know how 
each of them lies with respect to the other at 
the bend of the elbow ; and if he be ignorant of 
their relative situation, he cannot know how to 
pass a ligature roimd the artery, without at the 
same time including its accompanying nerve. 
These considerations have led to the adoption of 
a mode of studying anatomy, in which the body 
has been divided into separate regions ; the 
various component parts of which are succes- 
sively investigated, according to their natural 
arrangement This has been called by the con- 
tinental writers the anatomy of regions. The 
number of regions into which the body may be 
divided, in pursuance of this system, must, to a 
certain degree, be arbitrary *,. but in the follow- 
j'ng^ treatise it has been attempted. \o \m\\. \ii\«m, 
n such a manner as, ou t\ie oTieY«ai^»\.o ^asMs^ 
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perspicuity, and on the other, to avoid unneces- 
sajry repetitions. 

The work, which may be considered as the 
germ of this Manual, is a Treatise on Surgical 
Anatomy, by Mr. Colles, Pi-ofessor of Anatomy 
at Dublin, the first and only part of which was 
published in 1811. Tlie plan of this work was ex- 
cellent, and the ability with which it was executed 
leaves us only to regret that the author did not ex- 
tend it beyond the consideration of a few parts of 
the body. Dr. Edwards was engaged in com- 
pleting this design of Mr. Colles, when the large 
work of M. Velpeau* made its appearance. 
M. Velpeau's work embraces the whole subject 
of surgical anatomy, but the plan of subdivision 
which he has followed, in distinguishing the 
different regions of the body, is too minute to be 
adopted in an elementary treatise. 

The manual of Dr. Edwards, while it avoids 
tedious and complicated details, comprehends all 
that is most essential and instructive in the large 
treatise of M. Velpeau. It indicates the form, 
structure, and connexions of the different parts 
of the body, the knowledge of which is indispen- 
sable to the surgeon, «ltvOl^q\xv\s Q>aX.N^^\s&»ssoR»' 

• Traits d'Anatom«C\iUMT^\c^V.,ON»^ Mi^\^^^«^ 
Paris, 1823. 9 rdU. 
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which the anatomical arrangement of these parts 
exercises on the nature and treatment of the 
inrincipal surgical diseases. It also enume- 
rates the operations which the surgeon is 
called upon to perform in the different parts of 
the body, without entering minutely into the 
merits of the various plans which surgeons have 
recommended for thdr performance. 

As this Manual does not comprehend the 
description of all the parts of the body, but 
only such as are concerned in acddents, surreal 
diseases, and operations, it is obvious that it will 
not supersede the necessity of studying such ele- 
mentary works as contain detailed and separate 
accounts of the different systems of the body. 

To the more advanced student, however, and 
to the practitioner, this work, it is presmned, 
will be found of no inconsiderable importance, 
since it will point out to the former the appli- 
cation of the science, of which he may have only 
acquired the dry details, and recal to the mind 
of the latter those details which time may have 
partially effaced from his memory, in con- 
nexion with such points as are of daily occur- 
ivnce in practice. 
The only works in the EngU^Aas^5a«Jgfc»>s^^ 
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of Dublin, and Mr. Allan Burns ; but these, 
however ably executed, are confined to the con- 
sideration of only a few parts of the body ; that 
of Burns, indeed, only to the head and neck. 
The reception which these works have expe- 
rienced in this country, and the success which 
has attended similar publications on the conti- 
nent, afPord the best proof of the general utility 
of the design, and the strongest assiu*ance that 
this translation of Di'. Edwards's Manual will 
not be unacceptable to the profession. 

WILLIAM COULSON. 

59, Aldertgale Street, 
Oct. 1, 1827. 
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CHAPTER I. 

SUPERIOR REGION OF THE HEAD. 

$ 1. T^HERE are no natural limits which separate the 
superior region from the other parts of the head ; thua« 
in order to circumscribe it^ we draw a line round tbt 
cranium, and this is made to pass on the tuberosity 
of the occipital bone above the ear, on the external 
orbitar process of the os frontis, and immediately 
above the eyebrows and the root of the nose. The 
portion of the head thus circumscribed, represents 
the half of an ellipsoid, the largest part of which ia 
situated posteriorly : its circumference may be com- 
pared to the segments of two circles, which, according 
to Camper, vary from each other about one ninth. 
The proportion of the segment of the lesser circle ta 
that of the greater, varies at different periods of life. 
In children, according to Soemmering, it is as 3 to 
4, or 2 to S, and in adults as SO to St. The anterior 
part of the calvarium increases much more in cir- 
cumference with the growth of the body, than the 
posterior. The anterior part of this region is called 
the forehead : it is convex, and presents oa e^fi.V^ ^vL^ 
of the median line a rounded i^to^^tMvow <i^!J^'ei^ ^i«^ 
frontal tuberosity , The obluae w^^Vsi, lowsv^^M '^'^ 
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external orbitar process of the frontal bone^ separates 
inferiorly the forehead from the sides of the head* 
vhich are flattened, and known by the name of <em- 
plen. The tuberosities on the parietal bone are large 
and rounded eminences, situated on the upper part of 
the head, above, and a little behind the ear. Lastly^ 
behind these projections, and on the medianline, there 
exists in general a slight flattening, which corre- 
fponds to the upper part of the occipital bone, 

$ 8. The integuments which cover the forehead are 
not very thick, and do not serve for the growth of 
hair. In youth they are smooth, but^ as persons ad- 
vance in age, they present, in general^ transverse fur- 
rows. The skin at the inferior and anterior part of 
the temples is still finer and smoother ; that at the 
upper and. posterior part of the head is^ on the con- 
trary, very thick, of a serrated texture, and notvery 
yielding. It contains the roots of hair, and a great 
Bomber of sebaceous follicles. Each hair has a dis* 
tinct capsule for itself, within which several seba* 
ceous follicles are also situated : these are arranged 
In the form of • erown, or circle, round the root of the 
luiir. The diMction in which the hairs are implanted 
•eldom varies: towards the depression which we 
liave mentioned, as corresponding to the superior 
tnele of the os occipitis, they stand nearly vertical; but, 
below this point, they penetrate the skin obliquely 
downwards. 

$ 8. Immediately under the skin there is situated • 
thin layer of a htmellated texture, containing some 
Tery fine and serrated adipose cells, excepting at the 
inferior part of the temples, where we And a thick 
layer of rat. In all the other parts of this region the 
subcutaneous cellular tissue is thick, serrated, and 
closely unites the skin to the parts situated beneath. 
This arrangement contributes to render this thick 
and resisting membrane still less yielding: thus, 
fbr instance, when inflammation raows Itself in 
thin jpart it always assmnes the erysipelatous cha^ 
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neter t eolleotioot of p«s form in it only in rerjr ram 
aaies. The tmmll taroouri which develope them* 
■elvei in iti mbttance, flnequentlj atsume a iUttentd 
»bap«y from which cireumstance they have been v«W 
garly called moles. Thus the edgvi of wounda witk 
lots of Buhstanee can be united but with i^reat diflU 
ealty, and these injuries aie seldom healed by ths 
first intention. Union of these wounds will hm 
difficult, or otherwise, accoidini^ to the quantity ti 
substance lost, and the depth to which they extend. 
If these be much loss of substance, or if the fascia si* 
tnated beneath the skin be divided, their union by th* 
first intention will not be effected; but if, on the co»» 
trary, neither of these circumstances has occurred, 
then this union will take plaee. It is at the superior 
and posterior part of the head that the most intimate 
anion of the scalp with the cellular tissue, and. of it 
with the parts beneath, exists c on the temples thia 
union is not so firm. Indeed, the cellular merobmne, 
which at the top of the head is placed immediately 
under the skin, and, to use the expression, is con* 
tittuous with it, forms in this part a fibro««ellular layer, 
to which the name of the superficial (hscia of th» 
temporal re^on has been given, and which is sepa« 
rated from the iniegoments by a layer of loose ceU 
lular tissue. 

$ 4. In the substance of the saboutaneons cellular 
layer, we find a considerable number of blood«vessels, 
which anastomose together, forming, in the whoU 
extent of this rsgion, a very complicated net-work*. 

On the top of the head the veins commuaioala 
so intimately with each other, that it would b« 



* The vessels of the head aad faoe may be dirided into the •»• 
perficial and dee^seated, each set forming a verj fine and dl^tiaet 
Bet-work. In the attatoraioal museom belonginr to the vnfyenitj 
of BerliB* there is a head, on the disseetion oT which maeh tint 
and labour were s{Ment bjr the praseotor, M* Soblemoo. is whi^ 
Aese tw o sets o f vessels are better represented thaa I ever sa^r '. 
taeia elie1ihei'e.**^« 
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difficult to detennine to which trunk the greater num- 
ber of them belong. We 'will, therefore, only at pre- 
sent state, that the principal subcutaneous branches 
which arise from this net-work of veins are— 
I. The frontal vein. — This vessel, frequently a single 
trunk, but somtimes double, and at other times 
altogether wanting, occupies the median line of 
the forehead, and descends towards the root of the 
nose, to reach the facial vein. It is situated between 
the skin and the subcutaneous cellular tissue, of a 
considerable size, particularly in old people, and is 
accompanied by no arterial trunk. 2. The super" 
ficiai tetnporiU veins, formed by an anterior branch 
coming from the forehead, and by a posterior one 
which arises on the upper part of the occiput, and the 
superior region of the ear. S. The superficial occi- 
pital, or posterior awictUar vein: it receives the 
branches coming from the posterior parts of the 
head, and empties itself sometimes into the external, 
and at others into the internal jugular vein. The veins 
of this part contribute also to form some other trunks ; 
but, as they are situated more deeply, we will defer 
speaking of them for the present. 

The arteries which ramify under the integuments 
of the superior region of the head are the frontal, the 
supra-orbitar, the superficial temporal, the posterior 
auricular, and occipital arteries. The frontal artery 
is one of the terminating branches of the ophthalmic, 
and ascends from the internal angle of the orbit 
towards the top of the head, it is at first situated 
deeply, but soon divides into several branches, which 
become subcutaneous, and ramify on the anterior and 
superior parts of the head, where they anastomose 
with branches of the same artery on the opposite 
side, as well as the superficial temporal, and are dis- 
tributed to the muscles and integuments. The «t«/7ra- 
orbilar artery also arises from the ophthalmic : it 
leaves the orbit through the supra-orbitar foramen, 
aod, after going] some way under th^ muscles of the 
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fi»reiiead» it giFei off a few branchef, whicb ramify on 
the integumeBU, and anaBtomoie with the frontal and 
•vperfieial temporal arterieu. The superficial tern* 
ptmU is a coniinnation of the eiternal carotid, and is 
•ituated on the side of the head, immediately in front 
•f the ear. It is at first ■ lodged in the subcutaneous 
cellular tissue, between the superficial fascia and tha 
subjacent (dane of muscles, but its branches very sooa 
dip down into the lamellated, dense and resisting 
straeture of which we have already spoken. The an-> 
lerior branch of this artery goes upwards and foiw 
wards, and frequently anastomoses with the temporU 
of the opposite side, and the frontal and infra-orbitar 
arteries, and ramifies in the skin and muscles of tba 
front and top of the head. The posterior branches 
communicate frequently with those of the oppo-* 
site side, and with the superficial occipital artery. — t 
It is the trunk of -this artery which is generally 
selected for the operation of arteriotomy, on ac^ 
count of its superficial situation, as well as tha 
resisting plane on which it is situated, and whicli 
allows of its being easily compressed*. The poi* 

* The anterior brand is tie one nsually selected for arterio- 
tomy. Some have certainly reoommended tke trunk of the 
lurtery to be opeaed in preference t bnt on this sabject wo folly 
concur witb iIm observations of Mr. Harrison, contained in hvi 
excellent work on the Arteries^ vol. i. p. 56. — " If the student," 
toys Mr. Harrison, **• examine the artery near the aygomm Im 
will obeenre that it is cohered for some extent by the dense fsaoia 
of. the parotid f land t this covering is a cause of considersbla 
difficulty iu suppressing haemorrhage when arteriotomy has beea 
performed in tnis situation ; and if pressure be apolied sufficient 
to command the artery, a sloaghinf may ensue, wnioh will oeas» 
sioB a troublesome and embarrassijig secondary liamorzhsge ; or 
it may give rise to alarming erysipelatous inflammation, bring* 
ing the life of the patient into imminent danger. I have also 
known other unpleasant effects produced by opening the temper 
ral artery near the zygoma, such as severe pain, both at the time 
of the operation, and uterwards, probably from a branch of As 
portio dura having been wounded^ inflammation^ extending to tfap 
parotid gland, or meatus audi tonus, and sometimes termuatiag 
-u tedioQS sbseesses, fte. &c. { and as the artery is here partljr 
eovierta by some veins whiol^ toay bo wimadsd in ths ogsjatiss* 
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ierior aurietdar arises from the external -carotid, 
and, as its name implies, is situated behind the ear ; 
.it takes a course upwards and backwards, and con- 
Mbutes to form the subcutaneous net-work of vessels. 
Lastly, the superficial occipital artery comes from the 
■ame trunk, and proceeds between the integuments 
and the epicranial aponeurosis to the top of the back 
Jpert of the head, where it terminates by numerous 
iamificationsand anastomoses. 

' The cellular membrane, which incloses these arte- 
ties, is so dense and so closely united to the scalp, 
that the greater part of these vessels appear lodged in 
the substance of the membrane. This arrangement 
^ves a particular character to wounds of these ves- 
sels, and often renders the application of a ligature on 
them very difficult. Indeed, when an artery lodged 
in the loose and fatty cellular tissue is opened, the 
blood escapes into the cells of the tissue, and forms a 
deep^coloured mass, having a porous appearance si- 
taiilar to that of the placenta, from which the blood 
escapes as from a sponge. But if, on the contrary, the 
wounded artery is situated in the midst of muscles, 
jor is lodged beneath the scalp, the effusion of blood 
ii circumscribed, and soon becomes surrounded by an 
exudation of plastic lymph. It sometimes happens, 
then, that the albuminous matter, in becoming solid, 
forms, on the opening of the artery, a kind of tube or 
hollowed elongation, through which the blood cir- 
cnlates. A knowledge of this circumstance, which 
hM been observed by Morgagni, Jeffrey, Bums, and 
others, is important in practice, for this albuminous 
^prolongation is neither sufficiently strong to support 

a Tsricose snenrism may be formed ; for these reasons, T sbonld 
kdvise the stadent agarast the praetiee of in^ieriminately opea- 
Inf the temporal artery im^ the sy^oma.'* The temporal aad 
'becipital arteries are-sometimee the neat of aaeorisms ; the latter 
ftrtery, however, more rarely than the former. There is a good 
rapreveatation ofaa aneorism of theooeipital artery, which oe- 
flarred in a woman, siztv^thive yean of are, in an iasTinral dis- 
MrtatioB by 8eilbaoh, (Jena, ia»l.>-T. 
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a ligatiiie, nor sufficiently organized to take on the 
adhesive inflammalion; tfaus^ when hsemorrhage isto 
be stopped by means dl ligatuies, this prolongation 
must, be detached with the handle of the scalpel^ &nd 
great care taken to place the thread on the extremity 
of the artery itself. 

Some lymphatics, the arrangement' of which pre- 
sents nothing remarkable, accompany the veins that 
are spread out under the scalp, and anastomose inti- 
mately with each other. 

$ 5. There exists also in this region a great num- 
ber of nervous filaments, situated immediately be- 
neath the skin. Some twigs, coming from the internal 
branch of the frontal nerve and the external branch 
.of the nasal nerve, are distributed under the integu- 
ments and ascend to the top of the head. This is 
the same with some filaments of the supra-orbitar 
nerve, which penetrate the ^epicranial aponeurosis, 
and- the frontal muscle, and become subcutaneous. 
«Some branches, coming from the cervical plexus and 
the facial nerve, are situated on the side of the head, 
^gether with the sttperficial temporal branch of the 
.fifth pair, which ascends, at first, behind the artery 
of the same name, and then divides into a great num- 
ber of filaments, which, anastomosing with the tem- 
poral branches of the frontal nerve, constitute the 
temporal plexus. Lastly, on the back part of the 
head, we find some filaments of the posterior auricular 
nerve, and numerous branches coming from the occi- 
pital nerve, which arises from the second cervical 
pair. The branches of these different nerves fre- 
quently anastomose with each other, and follow in 
general the course of the arteries. Their consider- 
able number, and the density of the subcutaneous 
cellular tissue, in which they are situated, render all 
■ punctures of the scalp very painful; wounds of these 
parts are frequently followed by very violent inflam- 
mation. 

i 6. Immedifit^ly below (he partf which we fi^vp 
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Jtfflt'entimerated^ there is ■ituaCed a mnsciiloHipo*' 
iMurotre layer. The epicranial apotuurosit, which 
foMfM the greater part of it, occupies the top of the 
K«ad; it is thick, resisting, of a dense and serrated 
Ktetare, and closely connected to the common inte- 
guments by some intermediate cellular membrane* 
Towards the upper part of the forehead, it gives at- 
tachment to ihefronialis muscle, and degenerates then 
into cellular tissue. The fibres of the frontalis muscle 
descend obliquely outwards towards the nose and 
^he eyebrows, and become mixed with the orbicu- 
lares palpebrarum, the corrugatores superciliorum, 
mud the pyramidales nasi. It is intimately united to 
the skin of the forehead, and on its action the forma- 
tion of the transverse folds seen in this part depends. 
On the sides of the head the epicranial aponeurosis 
Hecomes thinner, and terminates in the superficial 
fkteia. Here it gives attachment to the fleshy fibres 
of the anterior auricular muscle, which converge to- 
wards the helix, and to those of the superior auri- 
enlAr, which are -fixed inferiorly to the concha of the 
^r. Lastly, at the posterior part of the head this 
•pohedrosis terminates in a quadrilateral muscle, 
Which is attached to the superior ridge of the os oc- 
cipitis, close to the temporal ; it is the occipital. 

§ 7. Throughout the whole extent of the superior 
r^on of the head, excepting at the temples, this mus- 
enlo-aponeurotic layer is only separated from the peri- 
^nium by loose and slightly serrated cellular tissue, 
lliis arrangement, together with the resisting texture 
or the aponeurosis, accounts for pus never collecting 
in great quantities between this membrane pnd the 
peHcranium, but, on the contrary, infllttating itself 
Abd readily extending to a very great distance. The 
^sterior surfece of the frontal muscle rests on the 
bone of the same Bame» and also covers in part the 
corrugatores saperciliomm aad temporal muscles. 
iTh^ supra-Qrbitar artery, vein, and nerve proceed for 
afihoit ftpaee mderthenontal muidle and the superior 
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portion of the orbicularis pAlpebraruiiiy before they 
become subcutaneous. This is also the case with 
the deep-branches of the frontal nerves. In the tem- 
poral fossa, below the parts which we have before 
enumerated^ we find an oval-shaped aponeurosis; which 
is attached to the curved line of the temporal and 
frontal bones, and which descends towards the zygo« 
matic arch. This membrane is thick at its superior 
pert, but inferiorty it divides into two layers, which 
are separated by a quantity of fat and cellular mem* 
biane. The deep temporal vein, the branches of 
which are situated just beneath the skin, pierces this 
aponeurosis, and then goes downwards and back- 
wards, describing numerous turns on its internal sur- 
face. The space comprised between this aponeu- 
rosis and the bone is covered by the temporal muscle. 
The fleshy fibres of this muscle are attached to its 
upper part; they descend obliquely on the two sur- 
faces of an aponeurosis, which separates them into 
two layers, and terminating in a thick tendon, go to 
be inserted into the lower jaw. At the anterior part 
of the temporal fossa we find the arteria tempoi'alis 
profunda anterior, which, arising from the internal 
maxillary artery, ascends vertically to be distributed 
in the substance of the muscle. The arteria tern- 
poraMa profunda potterior takes the same origin, but 
goes between the temporal muscle and bone, to which> 
as well as to the periosteum, it is distributed. The 
anteriifr and posterior deep temporal nerves, which 
arise from the inferior maxillary nerve, also ascend 
into the substance of the muscle^ and axe there dis- 
tributed. 

$ 8. The bones which form the arch of the cranium 
are the frontal^ the parietal, the temporal, and occi- 
pital. Their external surfiice is in general smooth, 
and the periosteum which covers them^ and which is 
named pericranium, adheres but slightly to it, except- 
ipg at tjfie posterior part of the head and in the course 
pf the sutures. These bones are fQjrmed of two 
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lamell» of compact tissue, sepaiatod by a toleiably 
thick layer of diploe» in the substance of which the 
veins ramify* These lamellas are known by the 
name of eiternal and internal tables. 

The fronial bont occupies the anterior part of 
this region; in youth it is formed of two equal parts, 
which are united on the median line. At the inferior 
part of this line, the root of the nose is situated, and 
on each side are the superciliary ridges, bounded ex* 
ternally by the external orbitar processes. These 
eminences, which, on account of their situation, 
are very much exposed to fractures, establish the 
limits between the forehead and temporal fossse, 
and are continued superiorly with the curved line 
to which the temporal aponeurosb is attached. 
Lastly, the frontal tuberosities form a projection 
of greater or less size towards the superior part 
of the forehead, and thus cause a kind of sulcus 
between them and the superciliary ridges. Behind 
the root of the nose the^ exist, in Uie substance 
of the bone, two cavities, named frontal sinuset. 
They are in general separated from each other on 
the median line by a vertical partition, and open 
inferiorly into the nasal fossn. Their, interior is 
lined by the mucous membrane of the nose. When 
a portion of the anterior parietes of these sinuses 
has been removed, a discharge takes place from the 
wound similar to that which results from the suppu- 
ration ef the brain ; and when, in a case of this kind, 
the whitish membrane which lines these cavities has 
not been torn, the act of respiration communicates 
to it a kind of movement which resembles that of 
the dura mater t thus it is possible to confound this 
accident with a complete fracture of the cranium, 
and to conceive that the brain has been wounded, an 
instance of which mistake is recorded in the second 
volume of the Mimoires de PAectd&mhde Chirurgi€, 
In children these sinuses are not found, or at least 
are but little developed 5 but it seldom happens that 
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tbey are wanting in adults. In old persons th«y ex* 
tend sometimes as far as the external orbitar processes. 
Lastly, tbey have a trian^alar form^ and are mnch 
larger inferiorly than at their upper part. This cif^ 
cnmstance might render the operation of trephining 
very difficult in this point; for the two tables of thtt 
frontal bone not being parallel to each other, ibe 
internal parietes of this sinus might be cut through 
in its upper part before the lower part be touched*. 
Thus, in order to avoid the occurrence of this acci- 
dent, we should, for the purpose of dividing the inters 
nal table, use the crown of a trephine much smaller 
than that which is used for the external table. Th« 
existence of the proeesstiu crtBlee galH of the ethmoid^ 
Hear the internal surfoce of the frontal bone, behind 
the frontal sinusses, is also one of the reasons on 
account of which it has been advised not to apply the 
trephine at the inferior part of this bone. Indeed^ 
the projection formed by this crista is sometimes so 
considerable, that before it can be cut the frontal 
bone will have been divided in its whole thickness i 
from which circumstance the dura mater, and even 
the brain itself^ would be exposed to the risk of being 
torn. 

The parietal bona, one on each side, are qu^dri'* 
lateral, smooth, and convex, situated at the uppet 
part of this region ; above and behind are placed 

* The frontal sinuses are not formed hj tbe separation of fhir 
tables of the skull, but have th^r proper boof parietes. The 
bony partitioD, which, by-the-by, does not always divide th« 
two sinuses into equal parts, is composed of two layers; and tht 
sinuses seldom communicate with each other by a foramen in the 
septum. They consist intemallr of several cells, which com* 
mnnicate with each other. Tne openisg ef each sinus lias 
behind the incisura nasalis of the frontal bone. From this a 
canal proceeds downwards, through the anterior parts of the laby- 
rinth of the ethmoid bone, closed extemallr bythe os unguis and 
the frontal process of the superior maxillary bone ; internally, 
by the plate formed by ti^e superior and middle concha of tM 
ethmoid bone.— r(({0^itaii«nbacA 4e SiMbui fronUUibM, Ooett, 
1794. 4.-T. 
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■ome opeD'iDgi, which give passage to veins hsTingno 
yalvea, and which establish a communication belHCen 
those of the dura nuiler and the peiicraniuni. These 
are called (he vena emiBcariEe of Sanloriniis. In (he 
middle pan of these bones Ibe parietal protubeiancea 
are situated ; laslly, we niaj obierve below a curved 
line continuous with (hat of the os ricDtis, and supe- 
Tiorlji ciccumaccibiDgtlie temporal I'ossa. Below Ihia 
pffojectiog line, which gives atlacliment 10 the icm- 
porel aponeurosis, the parielal bune is ioconneiioD 
with tbe temporal muiclej but above it is coveted 
bf the common aponeurosis. It is at the middle and 
posterior part that this bone is thicliest, and at Ibe 
anterior and inferior angle that it is the thinnest. Id 
, this |>oint we find, on its internal suit'ace, a deep 
aulcus, which is sometimes converted into a canal bj 
a thin piece of bone, and which lodges the anterioc 
branch of tbc middle meningeal artery, ll is Troiii 
Ibis circumstance (bat irepliining on the anterior and 
inferior angle oF the paii^lal bone faas been discou- 
raged, for the artery may 1. divided before (he bone 
basbeen sawed through. But if tbe case requires tre- 
phining, (be fear of bicmorrhage ought nol (o deter the 
surgeon from poitorroing theoperation, since i( would 
be easy to stop it by passing uniier the cranium, in 
the points corresponding to the artery, a small melallic 
plale, bent and armed wilh agaric; or by Slling the 
opening made wilh the trepliine by a cork, wilh a 

The leinporal bone, also one on each side, is 
situated at the middle and lateral part of (he head; 
but it is only a small part of its squamous and mas- 
toid processes that contribute to form the superior 
region. The tiinanious portion is very thin, and 
consequently often tbe seat of fraclnrea ( its ei- 
lernal surface is Oat, or slightly convex, smooth, io- 
lercepled with a f«v suki, and gives attachment 10 
l/tf Ubrea of Ibe lempotal oiascU* The (a«.(A,<iui '{iio- 
■=""» I', on tbe coDlrujiioug^ aoA^et'] ftv\^Mi4"» 
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•Itaated behind the former. We shall have occasion 
to treat of it more in detail when speaking of the 
aaricular region. This is also the case with a small 
portion of the ala of tlie sphenoid bone, which is 
situated between the frontal, temporal, and parietal, 
and which contributes to form the temporal fossa. 

The occipital terminates posteriorly the roof of the 
tk,u\\ : the protuberance which is situated on the 
external surface of this bone, and the two curved 
lines which extend laterally towards the temporal, 
terminate, as we have already remarked, the posterior 
vegion of the head. 

The mturei which the junction of these bones 
forms, are, 1st, the parieio-firontal, which is trans- 
verse, and situated near the anterior third of the 
head ; 2nd, the fronto-sphenoidal, which is the con- 
tinuation of the preceding ; 8d, the parietal or sa- 
gittal, which occupies the median line of the vertex, 
^om the transverse suture to the three posterior 
fourths of the head ; 4th, the occipito-parietal, 
which, commencing at the termination of the sagittal, 
and proceeding from the median line to the basis of the 
cranium, on account of its form has been called the 
lambdoidal suture ; 5lh, the squamous, or temporo- 
parietal, found at the lateral and inferior part of this 
region; 6th, the spUeno-parietal, and spheno-tem- 
poral.. which are situated at the inferior and anterior 
patt of the temporal fossa. 

A knowledge of the precise situation of these sutures 
is important; for many surgeons think that the tre- 
phine should never be applied over them. In truth, 
the dura-mater, which lines the interior surface of 
the cranium, and which is fixed to it by means of 
fibrous bands and small vascukir ramifjcations, adheres 
so flrmly at these points, that the injury which renders 
tbe operation necessary rarely detaches it, and con- 
sequently, when operating in s\ic\\ ^\\.vja!CvatA<» ^'^ "^^^ 
exposed to the danget ot \.^?iui\% X>fta e^^>x«w-vsv^a^«s- 
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Thus, when a fracture crosses a suture, we aread* 
vised to make an opening on each side of this line. 

During infancy^ the sutures have not the same 
structure as in the adult ; for at that period the bones 
do not completely close the cranium, and thus mem- 
branous spaces of variable extent are left, where 
the angles of the bones tend to unite: these are 
named fonianelles. That whicli exists on the median 
line, at the union of the parietal bones, with the two 
portions of the frontal, is the largest. It is of a 
lozenge form, and is continuous with the sagittal, 
coronal, and transverse sutures, which unite there at 
right angles ; sometimes it remains a long time after 
birth. The posterior fontanelle is much smaller, and 
has a triangular form ; it is formed by the union of 
the parietal with the occipital bones, and receives 
the sagittal suture and the two branches of the lamb- 
doidal : it usually disappears soon after birth. Lastly, 
we have a third fontanelle, above the mastoid pro* 
cess, between the occipital, parietal, and temporal ; 
and a fourth, in the temporal fossae, between the pa- 
rietal, coronal, and sphenoid : they are small, and 
of irregular form. We easily perceive the pulsa- 
tions of the brain through the great fontanel les ; 
they yield readily to pressure; when they remain 
open too long a time after birth, encephalocele may 
supervene. 

§ 9. The dura-mater, which covers the interior of the 
cranium, is traversed in different points by venous 
canals situated in it, and into which all the veins of 
this membrane and of the brain empty themselves ; 
they are called simues of the durii-mater. The 
most important of these canals is the superior longi- 
tudinal sinus ; it is placed on the median line, imme- 
diately under the bone, and extends from the crista 
galli to the occipital protuberance. In this place 
it unites with the lateral sinuses, which are the larg^t 
of all, and which describe a carved line going ante-^ 
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riorly and inferiorly towards the ioternal jugular veia 
on each tide. The other Binuaes of the dara-maler 
have DO imporlant relations with that part of the 
eianium with which we are at present occupied ; and 
we will only remark^ that they all commmiicate tog»» 
ther. 

The fear of haemorrhage resulting from openin|; 
these sinuses, has caused surgeons to condemn the 
application of the trephine over their course ; but thia 
is only applicable to the superior longitudinal sioua. 
Further, it is but rarely we have occasion to ope- 
rate in these situations, and the flow of blood 
which results from the opening of one of these 
ducts is very slow, and easily arrested by the smallest 
pressure. 

The arachnoid, the pia-mater, and the superior 
aurface of the brain, which we find successively under 
the dura-mater, do not present any appearance which 
can occupy us at present. 



CHAPTER U. 



ANTERIOR AND SUPERIOR REGION OF THE HEAD, 
OR NASO-ORBITAR REGION. 

§ 10. The naso-orbitar region is circumscribed supe- 
riorly by the line which extends from the root of the 
pose to the external occipital protuberance, and serves 
as a limit to the superior region of the head ; inferiorly 
by a second imaginary line, which, proceeding from 
the nostrils, joins the other before and above the ear. 
Anteriorly, it is bounded by the median line, and 
behind by a fourth line, which extenda from the es« 

c 2 
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ternal orbitar process of the frontal bone to the ante- 
rior border of the masseter. In the front of this 
Te^ion^ the nose is situated; it is perforated infe- 
riorly by the nostrils, or external openings of the 
nasal fossee, and above it a depression, of greater 
or less depths is situated, separating it from the nasal 
projection^ and called the root of the nose. At its 
superior part, the superciliary ridges are placed> 
"which extend in the form of an arch, from the frontal 
protuberance to the external orbitar process, on each 
side, being immediately abore the orbit, the cavity 
which lodges the eye. Inferiorly, this region is con* 
tinuous with the cheek. 

$ 11. The integuments which cover the nasal pro- 
jection and the root of the nose are very thick, and 
united to the subjacent parts by a considerable quantity 
of thin and loose fatty cellular tissue. The integuments 
covering the superciliary arches present the same ar- 
rangement, but are, in addition, furnished with nume- 
rous dense hairs, directed obliquely outwards, and 
constantly moistened by an oily substance, a secretion 
from the sebaceous follicles which surrounds their 
roots. They describe a slightly-curved line, from the 
external orbitar process to the nasal projection, where 
they occasionally unite with those of the opposite 
side. The principal use of this row of hair is to pre. 
vent the perspiration which trickles from the forehead 
over the eye, irritating this important organ, and to 
protect it from the action of too strong a light, below 
the eye-brows, we find the eye-lashes, which are sc- 
-parated from each other by a transverse opening, the 
internal extremity of which is the largest, and is 
called the great angle of the eye. The skin which 
covers these moveable curtains is fine, semi-trans- 
parent, and loose. We here observe a great variety 
of transverse folds. The cellular tissue, placed be- 
neatJty ia very thiD, always deprived of fat, and very 
^Bsiljr inSJtrated, The compi^Mion hVsaa^ x\a Oae^^L 
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Teoeives from the appfication of the bandag^i altar 
(he operation for hare-lip^ saffices to ahow thii ph»- 
notneDon. Lastly, the failing of the superior eje«lid 
is oflten caused by the lengthening and relaxation of 
the integaments 6f this part. On the free margin of 
the eyelids, the skin is continnous with the conjano- 
tival membrane; these margins are rather thick, 
and are directed obliquely from before to behind, 
unless at the great angle of the eye, where they are 
rounded. At the spot where they begin to present 
this arrangement, we observe on each eyelid a small 
tubercle, in the centre of which is situated the orifice 
of the lacrymal ducts; to the outer side there ia 
a row of small pores, which extends to theeitemal 
angle of the eye, and is formed by excretory canals 
from the glands of Me'ibomius. In front of tbeae 
ther^ are rows of hard hairs, situated close to each 
otl)er,-and directed outwards, their bases being sor* 
jounded by small sebaceous follicles ; these are 
trailed cilia t when, instead of being curved outwards, 
they are directed inwards towards the globe of the 
eVe, then the complaint called triehiamt ensaei*. 
The margins of the eyelids, instead of being free, ace 
sometrmes lidherent ; their complete union, however, 
veiry seldom occure, but a partial adherence, whieh 
most frequently takes place at the external angle df 
the eye, is much more common, and may be either 
Congenital, or the result of variolous inflammation, 
burfiB, &c. In the majority of cases, an incision 
b^etween the two rows of cilia, the adhesion of thb 
cut surfaces being prevented, is sufficient to remedy 
this deformity. 
The skin below the eyelids acquires a little mofe 

• There is another affection of these parts, called distichiani^ 
wbioh 8i||;pifieH double row. Not that there is, properly, a double 
row .of ciha, but there Is a partial series of them ^rodacftics^^^ 
inner margin of the lids, in sA<3l\1\otv Xo IV* '«^^'^'*'^^'*^'^5^^^w 

their anatomical charactei, tbese cVVva.«\:\««^xQxa.^*^^'=»^^*~ 
f oral row by their extreme tftnxxW.^ asA y«\A\Kft»«a- 
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tbicicnegt; on the cheek bone^ it reposes on' a layer 
nf'deBsd, filamentous and fatty cellular tissue; to. 
wmrdfl the fossa canina^ this layer becomes thicket. 
More loose, and more abundantly furnished with cells 
of fat. On the sides of the nose, it is, on the con- 
trary, thiuj resisting, and completely deprired of fat. 
The skin which covers this last part is fine and 
smooth; its reticular tissue is very distinct: and 
lastly, on the median line as well as the sides of the 
tAm nasi, it adheres very strongly to the subjacent 
parts. 

§ 19. Immediately below the subcutaneous cellular 
tissue of the eyebrows we meet with the superior por- 
tion of the orbicularis palpebrarum, which is thin^ 
but intimately united to the integuments ; its cir- 
cumference being continuous above with the occi- 
:pito-frontalis, and a little before with the f/yrama- 
dalis fuai^. This last muscle (if we may so express 
ourselves) is a prolongation of the occipito-frontalia, 
extends from the frontal tuberosity to the side of the 
nose, and is covered by the continuation of the frontal 
Tein and the integuments. Below these two muscles the 
eorrugator iuperciUi is situated ; it is attached to the 
Basal tuberosity, and terminates in the skin towards 
the middle of the orbitar arch. . Between and below 
these muscles we find some loose and laminated cel- 
kilar tissue ; it surrounds also the vessels and nervea 
which are distributed to this part, or which traverse 
it to go on the forehead. We also observe here a 
branch of the frontal arter^^i proceeds horizontally 
tbwards the external orbitar process, and sends numc'r 
Tous branches to the forehead. Internally, the rami- 
ilcatioiiB of the nasal and frontal nerves are distri- 
bnted, and at a little distance from these, the branches 

- *^The pjritmidal motcleof the nose is not deacribed by Albinua 
or Soemmeriog as a distinct mnicle, nor do we find it in oar 
J^^oala of Anatomy ; it is merely a \yco\on%«L>\oTv o^ \Vfe ocd^to- 
^vtrta/ift and contribntes to give tms m\»cVft » -^WkX q\ w^.'^ 
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of the 8apra*orbitar, and-quite extemallj some branches 
of the temporal artery. These different parts rest on 
the frontal bone^ which constitutes in this spot the 
superior margin of the orbit, the internal portion of 
which is rounded and projecting, and the external por- 
tion thin and sharp. We here observe a fissure, which 
is sometimes converted into a foramen, and which ttU 
lows of the passage of the supra-orbitar artery and 
nerve, it is, generally, about an inch distant from 
the middle of the root of the nose^ and in the projec* 
tion of a line which pfisses between the first and se* 
cond small molar teeth, and above the infra-orbitar 
foramen. It is essential to know the position of thii 
foramen ; for, in cases of tic douloureux of this nerve, 
it is generally divided at this point. 

$ 13. Below the skin which covers the eyelids, we 
observe a layer of muscle formed by the orbicularu, 
whose fibres describe curves round the opening of the 
eyelids, and are attached, 1st, to the ascending pro- 
cess of the superior maxillary bone and internal 
orbitar process of the frontal ; 9nd, to the anterior 
margin of the lacrymal duct; and Srd, to a small flat 
tendon, which is fixed- to the internal bead of this 
duct, and proceeds towards the internal angle of the 
eye, where it bifurcates, to be continuous with the 
fibro-cartilaginous substance lodged in the thick 
part of the eyelids. It is intimately connected by its 
posterior surface to a thin aponeurosis which coven 
the lacrymal sac. On the external surface of this 
muscle, vre observe palpebral branches from the 
anterior ramifications of the temporal nerve, and 
veins of considerable size, which form a circle of vesr 
sels around the eye^ and empty themselves into the 
angular vein at the root of the nose, and below the 
great angle of the eye, and into the superficial tem- 
poral veins. We also observe here some filaments 
fcom the temporal bmnr.hes ot xVia ImlvqX tsww^ ^»A. 
nmi^calioos of t;be fiontaU \AiiLVi, %!c\\^t»v»^^ 
part, it closely adbsret •:l^^e Ami v ^ ^** '^^^^ 
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natty it is separated from it by very fine laminated 
tissue, and at its inferior part by the fat which ex- 
tends on the cheeks. 

^14. At the external part of both eyelids there 
exists a fibrous membrane, called palpebral Ugamenty 
which is separated from the orbicularis by lamellated 
cellular tissue : it proceeds from the angle of union of 
the cartilages of the tarsus, to the external border of 
the orbit, where it terminates^ and is pierced by 
several small openings for the passage of nerves and 
vessels. The cartilages of the tartiu consist of small^ 
thiiif and flexible fibro-cartilaginous layers placed in 
^e thick part of the free maigin of each eyelid^ on 
die same plan as the palpebral ligaments, from the 
lacrymal punctato near the external commissure of 
these organs. Their anterior surface is convex, the 
posterior concave, and intercepted by the vertical 
anlci, which lodge the glands of Meibomins, small 
teunded follicles, arranged one above the other, and 
aacrcting a sebaceous substance of a glutinous nature. 
Vbe cartilage of the tarsus of the upper eyelid gives 
fittachment, by its superior border, to the apooeu- 
ibsis of the levator podpebnE. This muscle extends 
•long the interior of the orbit, and in front it is only 
■aparated from the orbicularis by the palpebral liga- 
ments ; its paralysis is one of the causes of the com- 
plaint called falling of the superior eyelid, or ptosis, 
A state which must not be confounded with spasmodic 
odntraction of the orbicularis. 

$ IS. The inferior palpebral artery, which proceeds 
from the ophthalmic near the internal orbitar process^ 
doscends almost vertically under the tendon of the or- 
bicularis,and terminates by two branches, one of which 
•is lost in this musclej and the other proceeds out- 
wards, along the inferior bolder of the cartilage of 
the lower tarsus. The superior pcUpebral artery lias 
■the same origin, and takes a similar course in th^ 
.i^pper lid. These vessels anastomose wiUi ^le pc^lpe.- 
'btmi branches, furnished by the lacrymal lirtery, ahd 
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thos complete the arterial circle which surrounds the 
opening of the lids ahout four or five lines from their 
free edge. The veins of this part proceed either 
into the ophthalmic, or into the angular. Some of the 
lymphatic vessels go to the sub-maxillary ganglia, 
others to the parotidean ganglia ; they present no- 
thing worthy of notice. Lastly, at the base of the 
lower lid, the internal surface of the orbicularis rests 
on a layer offat cellular tissue, which separates it from 
the inferior border of the orbit. 

$ 1 6. Thus, as we have already said, we observe oa 
the border of both lids, near the great angle of the eye, 
an aperture always open, directed a little backwardsj 
and which is called the IticrymcJ punetum. The 
diicts of the same name, which border on it, and 
which appear formed by a prolongation of the con- 
junctiva, firmly adhere to the fibres of the orbicu« 
laris by which they are covered. They proceed, at 
first, one upwards and outwards, the other downwards, 
and also outwards; but they eoon change their di* 
rection, acquire a greater size, and proceed inwards, 
converging towards each other. At the internal 
angle of the eye, they pass under the palpebral 
ligament, and open separately into the external and 
anterior part of the lacrymal sac. These ducts are 
destined to carry the tears from the surface of the' 
eye into this reservoir; thus, when, by somecaus^ 
they cannot perform their functions, the patient ia 
affected with an uncomfortable weeping. If this symp- 
tom depends on the obstruction of the ducts by cdl* 
lections of mucus, it is easily remedied by intro« 
ducin^ a probe from these ducts into the lacrymal sac, 
or by injecting into it plantin water ; but it is not the 
same, when the epiphora depends on the obliteiB* 
tidn of these canals, in consequence of adbesibn of 
their parietes. .In cases of this nature, A.Monro 
proposckl to introduce a waxed thready iQ.t\v<& vbstsKi. 
manner as a seton, fcam \iie \BytrjTM\ taa ''^fcftj^^ 
ducts, A. Petit tVio«ghi t\».\. W Niwj\^>a«^ ^\sit>»» 
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mode of proceeding to establish ao artificial passage 
for the tears, by making an incision of three or foue 
lines in length to the lacrymal sac, between the infe<« 
nor lid and the globe of the eye^ and by keying a 
bougie introduced, till the edges became caHous; 
but, at present, it is generally thought that all these 
operations are useless. In a few rare cases, we find a 
kind of fistula established between the inferior lacry-^ 
mal duet and the internal surface of the lid. Lasily, 
Morgagni observed a. considerable dilatation of tho 
puncta and lacrymal ducts. 

§ 17. Beneath the parts which we have just enume<* 
rated, the oon/unc^tva is situated; this is a thin and 
transparent mucous membrane, which lines the inter- 
nal surface of the lids, and is reflected on the anterior 
surface of the globe of the eye. The cellular tissue 
which unites this membrane to the cartilages of the 
tarsus is thick and hard ; but the nearer it approaches 
the place where the conjunctiva is reflected on itself, 
the looser it becomes. It is generally in the thick 
jpart of this layer that the small encysted tumours 
are developed which are so often found in this part. 
In fact, although these soiall tumours appear, at first 
sight, to be situated immediately under the skin, it is 
almost always between the conjunctiva and the car- 
tilage of the tarsus that they really exist. In order 
to extirpate them, it is necessary that it should be 
done from the internal surface of the lids; some- 
times, however, they are lodged between the orbicu- 
laris and palpebral ligament. In general, they are 
formed towards the free margin of the lids, and are 
of more frequent occurrence on the superior than on 
the inferior lid. These organs are also sometimes the 
seat of scirrhous tumours : when they are small, they 
can be extirpated in the same manner as encysted tu- 
mours; but when they occupy thedihole substance of 
ibe lid an operation would be unavailing, for it would 

oeeaBion bo great a loss of subtVance \}MtX vVivik oT^n. 

W0ald not be able to cover t\ie g\o\)« oV \:ti& ^^^^^^ 
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from ^I'hich, symptoms inrould arise equally serious af 
those of the former complaint. 
■ In the natural state, the skin which covers the eye- 
lids and the part of the conjunctiva which lines them 
internally, bear such a relation in size, that the one 
does not tend to return on itself with more force 
than the other. But if one of these membranes be« 
comes more elongated than the other, it forma a 
projecting swelling on the external or internal edge of 
the eyelid, and constitutes the disease called eversiotiy 
or inversion, of the lid. In cases of eversion, ot 
ectropion, the displacement of the portion of the 
conjunctiva which lines the internal edge of the lidt 
may depend on relaxation of this membrane ; but in 
general this depends on retraction of the skin, in con- 
sequence of cicatrization of wounds or ulcers of a 
considerable extent. The treatment, in this latter 
case, consists in cutting away the exuberant portion 
of the conjunctiva, andthus establishing the relative 
size which ought to exist between it and the skin. 
"When the case is inversion, or entropion, the cilia^ 
instead of being directed outwards, are turned towardhi 
the globe of the eye, and continually irritate its sur* 
face. In general, this misdirection of the cilia ii 
accompanied with an inversion of the cartilage of the 
tarsus, and depends on cicatrization of extensive ulce* 
rations of the palpebral conjunctiva; it sometimet 
also depends on morbid softening of the cartilage. In 
the first case, an operation similar to that which Si 
employed in ectropion, will be found useful, and 
which consists in an excision of a certain portion of 
the skin of the lids. 

$ 18. In front of the internal angle of the eye, and 
beneath the orbicularis palpebrarum, the laciymai 
iac is situated ; a small membranoos sac, of an ovoid 
form, placed vertically in the depression which exists 
between the edge of the oTb\l wAiXveXftxAftTL^l ^^ 
ozhkularia. It la fotmed ci\fctniVVj >Qn ^ ^!^^^ 
yieldm^ aponeurosis, ftiwd on e^erj «Afc\.'«> "^^^ '^^^ 



of the lacrymal duct, with the periosteum oC ^whiek i| 
is continuous. The anterior surface of this aponeu* 
EDsis is intimately united to the tendon of the orbicu« 
laris, some fibres of which are implanted into it| 
thus certain anatomists consider it as the reflecte<4 
tendon of this muscle. Internally the sac is lined by 
a mucous membrane, of a reddish colour, and a sof| 
and pulpy consistence, which adheres firmly to the 
bony parietes of the duct. Between these two mem- 
branes there is a middle tunic, thin and cellular, li 
is at the middle part of the external side of this poucU 
where the lacrymal duct opens ; posteriorly it cone* 
•ponds to the caruncle anid to the conjunctiva ; 114 
superior extremity is dilated and rounded, aiid formi 
a slight prominence above the tendon of the orbicu- 
kiris ; lastly, its inferior extremity is continuous wittl 
the nasal duct. This duct is formed, like the lacry*; 
nal sac, of a cylindrical mucous membrane, whicii 
■Ughtly adheres to the periosteum of the bony canal 
in which it is situated. This duct is formed by tb« 
OS unguis, the ascending process of the superior 
maxillary bone, and the os spongiosum inferius. It. 
is narrower in the centre than at its extremities, aii.4 
descends from the depression which lodges the lacryn 
qoal sac to the inferior meatus of the nostrils, descrtf 
hing in its course a slight curvature, the convexity ol 
which is situated forwards and outwards. « 

. When, by any cause, such as enlargement or thickf> 
ening of the mucous membrane of the nasal duct« 
concretion of the mucus secreted in the lacrymal^ 
jpassages, pressure exercised by a fungus of the max«« 
illary sinus, ^c, the passage of the tears acrosa lUeir 
duct is stopped, their accpmulation in the lacrymalj 
MC causes the dilatation of the anterior parietes of 
thif pouch, and the forp[iation of a. tumour, vjary-*, 
ing in size, soft, indolent, of an olilopg forqa, situated; 
below the great angle of the eye. When the tumourr 
ulcerates and opens externally, it assumes the nam^^ 
of fistula lacrynudis,^ Tp put a fttpp tp this nouUwIdU' 
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fii^ natural passage of the tears must be re-establisbedT^ 

and an artificial one produced. To fulfil the first of 

these indications^ Anel introduced a very fine sounci 

into the nasal canal by the superior lacrymal duct> 

and threw injections into it by the inferior lacrymal 

punctum. In this operation the lid is drawn a little 

to the inside for the purpose of exposing the punc 

turn lacrymale, and giving the tube a direction ap 

pfoaching to that of the sac and the canals. A sound 

or probe is then introduced into it, by giving the in- 

•tmment a direction first nearly perpendicular from 

above downwards, and from without to within, to inr« 

troduce it into the sac. When it arrives at this point, 

it is held perpendicularly, and gently pushed into the 

nasal canal. This mode is frequently employed iq 

England ; but that which is most generally employed 

in France is a modification of the plan of Petit, in 

which the lacrymal sac is opened about a line below 

the tendon of the orbicularis (the exact situation of 

which is indicated externally by a whitish line), by 

passing the instrument from before to behind, and 

obliquely inwards, and approaching it a little to the 

superciliary edg^, in order to make it penetrate inter 

the nasal duct, where a metallic canula is introduced. 

With the same object, Laforest introduced a sound by 

the inferior orifice of the nasal canal, as we shall see 

in describing the nasal fossse; and lastly, Poutenil 

opened the lacrymal sac by the internal surface of the 

•f elid, between this part and the eyelid. When it is 

Wanted to make an artificial passage for the descent of 

tbetears^ the inferior part of the os unguis and the pi- 

tnitary membrane require to be perforated by the pos- 

teitor aurface of tWe lacrymal sac. 

$19. On the side of the nose, and in front of the 

great angle of the eye, we find, immediately beneath 

tne skin, the angular vein, which arises from the 

fIroBtd and palpemal veins towards Chft vaVevoaX ^^>^ax 

pneeu, and takes a cowtie do^ii^wAa «sA J-^^^^SL 
*«ac*rwriii Attiv«dn€«Lttbivrfftu<it\wid«oVS5^ 
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cnlariB mntcle, it go«i Htill hrtber poMetioTlfi and a»- 
Bumea Ibe name of facial. In ihii coune it reUi, in 
geoeral, on the orbiculHrii palpebrarum, levator labii 
■Dperiorii alsque naai. and levator labii ■uperioria, 
and dipa down under the zj^malic muiclei; Bome' 
timcB, bonever. this vesBsl paiBef beneath the com- 
moQ and proper levalcirniuBclet. In front of this teia, 
and under tbe branch which i( lend* to the back of 
the noae, llie naial frrancA ofthtophl/i/itrrnc artery U 
■ituBled. ThiB vessel leavei the orbit below the ten- 
don of the orbicalaris muscle, and descends on tba 
cilernal iurfece of thetriangularia nasi, dividing Ihera 
into a great number of branches, Bome of which ana- 
Btomose with the ultimatedivisioDi of the bcial artery 
The plane of muacls placed beneath these vesBelB i« 
united to the integuments bf a thin lajer of thick KT- 
tBled cellular tissue ; it is formed bj the pyramidslit, 
triangalaris nasi, levator labii aleeque nasi, and le- 
vator labii snperioris. The first of these muscles ia 
continuous lupeiioily with the frontal, and descends 
obliquelj ODtwaTds,aepam(ing from its fellow in order 
to terminate in the (ubcutaneous cellular tissue on 
the side of the nose. A layer of aponeurosis, which 
ii common to the two tnangutar muscles, coven (he 
middle part of the nose, and is flrmlf united to it. 
Tbe fleshy fibres of these muscles go horizontaHf 
outwards to terminate in a thin, short, and narrow 
aponeurosis on the canine fossa of the stt peri or maxil- 
lary bone. Eitemally this muscle is slightly covered 
by the rammon levairrr, a thin, elongated, and triaD- 
guler fleshy bundle, which is attached to the ascend- 
ing process of the maiillaiy booe-.balow the tendon 
of the orbicularis, and lerminate/ inferiorly in the 
ata of the nose and the subttance of the upper lip. 
The lerator proBriia extends from the inferior bordel 
of the orbit to the tip. It <s thin, flBUened,and irre- 
gularly quadrilateral; it is cotntected externally with 
a portion of (he orbicalarii and the skin which flrmtf 
tdherea la it : and intersaUr. with the edre of the 
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oommon leyator muscle* and a great quantity of fatty, 
cellular tisiue, which aeparates it from the canint 
muaele and depressor al» na«i) and in the substance 
of which are lodged the vessels and infra-orbitar 
nerves. It is by an opening situated below the infe- 
f ior edge of the orbit, and at the upper part of the 
canine fossa, that the superior maxillary branch of 
the third poir leayes the infra-orbitar canal, and 
goes to ramify in these muscles; it sends numerous 
nlaments to aU parts of the fiftce, and, in anastomosing 
with the branches of the facial, forms a very compli- 
cated nervous plexus. The infra'orbUar artery fol- 
lows the same course; it arises from the internal 
maxillary, traverses the infra-orbitar canal, and rami- 
fies in the substance of the cheek, where it anasto- 
moses with the iacial arteries. The canine muscle'^ 
situated beneath these vessels and nerves, is attached 
to the middle part of the fossa of the same name, 
and near the inferior boundary of the naso-orbitar 
region, as we shall see on describing the upper lip. 
Beneath the parts, which we have just examined, we 
observe the eye, and the different organs contained in 
the orbit, and the orbit itself; and lastly, the bones and 
the cartilages which form the floor of the nose, and 
which divide in front the nasal fossss. 

$ 90. The conjunctiva, as we have said; is reflected 
from the internal surface of the lids on the globe of 
the eye, the anterior half of which is covered by it. 
On the edge of the cornea, its union with this mem* 
brane becomes so close, that it is impossible to de- 
monstrate its presence farther, on which account 
several anatomists think that it ends here ; but, in 
the rest of its extent, is connected in a very loose way 
to the globe of the eye. It is abundantly provided 
with capillary vessels, and receives its arteries from 
the ophthalmic. By injecting, with care, the eye of a 
foBtiM not come to its full time, we see distinctly a great 

f * I«?Atorsiig«lioris. 
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number' of small arterial branches, which go from all 
parts of (he conjunctiva towards the cornea, the twigs 
of which, in general cylindrical and all of the same 
size, anastomose together, and form small arches 
which, in some places, are contiguous, in others se- 
parated, and by which a complete circle is formed 
around this membrane. These vessels are much 
finer in the adult, and it is to their existence tliat the 
rosy tint of the conjunctiva surrounding the cornea is 
owing, which we fre<^uently observe in newly-born 
infants, and which might be attributed to a morbid 
state, if one were ignorant of this particularity^ 
pointed out by Soemmering. In the healthy state^ 
IK) branches are ever seen going from this net-work 
of vessels on the cornea, acid no vascular communi- 
cation can be discovered between the conjunctiva and 
this part; but this is not the case wben the cornea 
becomes affected with opacity. We thisn always see 
on the white of the eye, and the part corresponding 
to the seat of the opacity^ a small bundle of dilated 
reins, the radicules of which arise on the cornea. 

$21. At the greater angle of the eye, the con- 
jiinc(iva coviers a small projecting body called the 
carurtcuia laxrifmatit. It is formed of sebaceous fol- 
licles, united together by a small cartilage : some 
anatomists regard it as a third eye^lid in the rudi- 
mentary state. At its internal part there is a small 
muscle situated, recently discovered by Homer*, and 
which extends from the posterior border of the os 
miguis to the puncta lacrymalia : there is a diversity 
of opinion on its use. 

^ 22. The globe of the eye is placed at the anterior^ 
and a little to the internal part of the orbit« The 
form is that of a spheroid, the greatest diameter 

^ * The new mnsele, wKich Horner of Philadelphia has discovered, 
is said by him to arise from the posterior edge of ^ os ungais, 
then divides into two portions, which are inserted into the eyelids 
close to the pancta lacrymalia. From this construction, it pro- 
bably assists to close -tiie lids oa the globe, aad draws ths pvaet* 
towards thenoee.^T, 
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of whieh (from ten to eleven lines) extends from 
before to- behind; It Is coihpoted of several mem* 
bmnes, placed one over the other, formiBg between 
ihem cavities containing^ tmnsparent humours. The 
cornea and the sclerotic constitnte their external layer, 
the iris and the choroid the second, and the retina the 
third; lastly, the crystalline, capsule, and vitreous 
faumonrs occnpy the centml part* 

i 33 (a). The tramparmt eomea is situated at the 
anterior part of the globe of the eye, and represents a 
segment of a sphere a little smaller than that of which 
the rest of the eye is formed, so that it slightly pro<- 
.jects on the surJkee of this organ. The transverse 
tliameter is much greater than its vertical, and its 
thickness is nearly the same throughout, except- 
ing towards the circumference* where it becomes 
thinner, and terminates in a slops externally, by 
which it is united with the sclerotic. The inter- 
nal surface is lined by a thin pellicle called the 
membrane of the aqueous humour, bat which do^ 
not appear to contribute to the secretion of this fluid; 
f^id on its edge We observe a circular groove^ which 
receives the iris and the ciliary ligament. Lastly, 
this tunic is formed of six layera, united by rather 
loose celldlar tissue, and which contain between tliem 
A limpid liquid. 

In the operation for cataract by extraction, an 

opening is made across the cornea, through which 

the lens escapes. According to Beer's plan, the lower 

half of the cornea is divided about the eighth of a 

lino from its circumference, the point of the knife 

being introduced into this membrane about a quarter 

of a line above the transverse diameter on the outer 

' side of the eye,- and brought a little higher up on the 

opposite side. In completing the section , care must be 

taken to direct the instrument perpendicularly down- 

. wards; for if it be turned a \\\X\^ Itirw^'t^*, S5ft».>:^^ 

-eision will be prolonged belweca ^Jwa \wswvwfc ^V^j^ 

MMMM «od tha opemog ta»ia o««tMeA ^VJ^a^'*-^ 
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flcientlj 1a[?e to allow ot thepiitoflhe Ien«. Ac- 
cording lo WeniEra plon, which M. Bojer employa, 
the leclion oF the cornea ii ^rformed obliquelj- 
dovnwaidi, and horn without inwaniB, for the par- 
poM of notwoaading the ciiruncu la lacrrtnalii, which 
■ometiines happen* when the JDciaian ii made trana- 
Terael]'. I.iaMly, in the operation of kereloniiii, the 
lena is depreiied bj introducing a cataract-needle into 
the interioi of the eye, tbrongh the centre of the 
cornea. Bat Ihii mode, rerj mnch eitolled by 
I^ngenbeck, ia Kldom employed in France. 

i S3 (b). The tderotie, with which the cornea ia 
continaouB, occupies nearly flTe-aiithi ofthe ciccam- 
ference of the eye. It ia a while, fibrona, ahining' 
menibrenfl, lolid aod elaalic. It is thinner than the 
cornea, and ia also thinner anteriorly than poateriorly; 
bnt in thie part it is strengthened by the eipanaion of 
the aponenroaia of the musclea of the eye which are 
inaerted into it. At ita posteiior part it preaenta a 
large roond aperture, and sereral amHlI foramina, 
which give panage to (he optic nerve, (he centiat 
artery and vein of the retina. Also, in difierent 
pointa of ita eiteet, we observe the orifices of several 
■mall canals, crosaed obliquely in ita sutislBnce, and 
travened by nerves and ciliary veasele. These vea- 
aela, before penetrating into (he interior of the eye, 
ramify on the external laifiice of the sclerotic, and are 
inlimately connected wilh it. The smalt arterial file> 
ments, which are seen daring life on (he anterior part 
oflhia roembTane, ariaefrom branches oftbeophthal- 
miciwbichpiercetheflesby aiKlleDdino>iapansof(he 
recti muaclei.and go from four oppoaite poiBti tomnb 
the cornea. Of dieie very minute aitBrial bniKhea, 
thon on the inner aide of the cornea are tbe laiigeM, 
the external ones being in general very amall, and 
scarcely viaible. 
f t4. Immeditte\j beneath the cstemaltantcof lbs 
gtoheoftbeeys, we find thechon>id-,WuBVB&l«A\w>- 
Bimdmadoa tfaendes.iiid theitU^ftottt. Itei^^*. 
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membraDOus pArtition, placed verlically in the ante* 
f ior part of the eye : it presents in the centre an open- 
ing capable of contracting and dilating, which does 
not exist before the seventh month of the foetal lifet 
and which is termed the pupil. The space comprized 
between the anterior surface of this membrane and 
the cornea* constitutes the anterior chamber of the 
eye, which is filled with aqueous humour. The 
posterior surface of the iris is covered with a black 
pigment, which is known by the name of uvea, and i« 
in connexion with the ciliary body ; lastly, its larger 
circumference corresponds to the ligament of the same 
name, and to the choroid. In the operation for ca- 
taract by extraction, great care should be taken to 
avoid wounding the iris; thus, the knife must be 
always directed parallel to this membrane, both in 
counter -punctuating the cornea, as well as completing 
the section downwards. It is for this reason that it ia 
impossible to perform Wenzel's operation when the 
edge of the orbit projects very much, or when the 
globe- very much recedes : for in such a case the 
epeiator would be obliged to direct the cutting edge 
of the instrument too obliquely in relation to the iris : 
tiie iris would then be endangered by the point of 
the knife passing through the sclerotic and vitreous 
humour. Another condition, equally important for 
ihe success of the operation, is that the aqueous hu- 
moor should not escape before, the section of the 
ocuraea has been completed. When this happens^ 
the iris £alls forwards, and gets under the edge of the 
knife. It is for the purpose of avoiding this accident^ 
that iostruments should be always used whose tbick-- 
nesfl increases from the point to Uie handle, and in ihit 
use of which great care must be taken that they aie 
iettodjiieed in a firm and giiukuil manner^ and ajwajv 
kept in the same direction. 

- § 25.^ The eAor^ corretponda \o \Xm& im^»q!<c«>vW^ 
Ujunitedtoit by ver^f \oote ce\\a\wXAwa»% '*''^Sj?S- 
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matter called pigment. At itf posterior part it is 
perforated by foraminaj for the passage of the optic 
and ciliary nerves ; anteriorly it is thickened, and 
Ibrms a whitish ring, about a line in breadth, called 
the ciliary ligament. This ligament strongly adheres 
to the sclerotic, and is embedded in the middle of ita 
anterior border in the circular groove on the in. 
temal surface of the cornea ; it is also united to the 
iris, which in its turn, to use the expression, is em- 
bedded into it. It is in this spot that Scarpa pro- 
posed to perform an artificial pupil, by separating the 
iris by means of a cataract>needle, introduced through 
the sclerotic about two lines from the cornea ; but 
this solution of continuity is always accompanied by 
Hn effusion of blood, which renders the aqueous hu» 
mours turbid for some time. Moreover, this surgeon 
himself afterwards adopted Maunoir's plan. To the 
extent of about a line and a half from the internal 
border of the ciliary ligament, there may be seen, on 
the internal surface of the choroid, a great number of 
concentric folds ; and to this radiated circle another 
■mailer one succeeds, the folds of which are more 
marked, but less numerous : these are the ciUarjf 
proee99€8, which, by their union in a circle, form 
what is called the eiUary body. They extend 
from the ciliary ligaments to the circumference oC 
the capsule of the lens, to which they are adherent bj 
their posterior bolder. Their anterior border is free, 
and rests on the iris, a fourth part of whose demi* 
diameter is occu pied by them, as they proceed from the 
ciliary ligaments to the centre of this membrane. 
When, in cases of closaie of the pupil after the ex* 
traction of cataract, the operation for artificial pupil 
i« performed according to Maonoir'a plan, Scarpa 
thinks that this new opening ought to be made beyond 
the part of the iris which is thus in contact with the 
ciliary body ; for its thickness, the abundance of its 
vessels, its want of contractile power, and the readi* 
aeaa with which it tameflefi would alwat f tender the 
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socoess of the operation doubtful if the artificial pupil 
were opened too near the external border of the iris ' 
According to this surgeon^ the top of this triangular 
opening ought, at leasts to correspond directly to the 
place which would have been occupied by the cap ■ 
sule of the crystalline lens. 

In the operation for cataract by depression, a 
needle is introduced into the interior of the eye behind' 
the iris, and in front of the crystalline. Hey and' » 
few other surgeons have advised the sclerotic- to !>• 
pierced at a little less than a line from its point of 
junction with the cornea, and a little below the trans^ 
verse level of the diameter of the pupil; but as all 
lesion of the ciliary process is to be avoided with 
great care, the instrument had better be introduced a 
line and a half or two lines from this point, as recom- 
mended by Beer. ■ 

The choroid appears essentii^ly formed of blood- 
vessels united by very thin cellular tissue. The arte** 
ries are principally distributed onitsextemal^ the veins, 
on the internal surface, an arrangeraeift'by which two^ 
planes placed on each other are fbrmed, of which the 
internal has been called membriana Ruyschiana.. The* 
arteries of the choroid are, 1 . The long ciHeartfy gene-* 
rally two in number, one external and superior, the. 
other internal and inferior. They- take their origin- 
from the ophthalmic, pierce the posterior part of the 
sclerotic, and proceed directly forwards between this 
membrane and the choroid as far as the ciliary liea« 
ment, where they divide each into two branches 
which anastomose together, and form an arterial cir- 
cle on the border of the iris. It is for the purpose of 
avoiding a wound of the ciliary artery on the outer 
side, that in the operation for cataract by depression. 
Beer, Bertrandi, and others, recommend the needle to 
be introduced into the sclerotic at least a line below 
the level of the transverse diameter of the pupil. 
Indeed, if the instrument were introduced in the 
course of this, vessel, v^ry serious inconventence 
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migbt ariie, and if above it« 10016 difficulty might Im 
experienced iii conveniently depiesaing the cataract. 
9, The Mhort ciliary vesseU^ which are ■oroetimes 
twenty in number, mmify in the choroid immediately 
after their pastase through the sclerotic. TheirorigiQ 
is the same as that of the lon^ ciliary vessels. The 
veins of this membrane^ which have received the 
same of wua vancafo, on account of their tortuoua 
eouTse^ empty themselves in the ophthalmic veins^ as 
do also ibe long ciliary veins which come from the 
iris, and follow the same course as the arteries of this 
name. The nerves of the iris, or ciliary nerves, ariao 
from theophthalmio branchof the fifth andthe ophthal-* 
mic ganglion ; they traverse the sclerotic behind tha 
great diameter of the eye, proceed between this tunie 
and the choroid, pass under the ciliary ligaments, aad 
reach the anterior surface of the iris. 

^ 86. Behind \h*» ids we find the crystalline, its 
eapsule, the hyaloid membrane, the vitreous body^ 
and, lastly, the retina. The wyttaUine is a soft and 
lounded body, aad tmnsparent m the natural state ; 
its posterior surface is, in general, much more pronai- 
Bent than the anterior ; its height and breadth ai« 
aearly double its thickness. It is contained in a thin» 
•olid, and transparent membrane, called the eapnUa 
4tf th§ eryttaiHMf and which, according to the expo* 
nments of M. Cocteau, may secrete the substance 
which forms the crystalline, a fact which accorda 
▼ery well with these results, viz. that the external 
layen of this body are very soft, whilst its central 
part is much harder. This capsule is formed of two 
sufficiently distinct parts^ the anterior and posterior 
portions. Petit recommended the lesion of the first to 
be carefully avoided in the operation for depression | 
but if this diieetioii were followed, a secondary mem- 
branous cataract would be almoat sure soon to follow. 
Thus, Scarpa particularly advises that the anterior 
segment of the eapsule should be divided and de« 
iMhad ai complMtly aa possible. In allowing the 
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])08tenoT part of the capsule to remain, the same in- 
conveniences would not arise ; for not only is it less 
subject to become opa(]|ue, on account of thenumerouB 
vessels which are distributed on it ; but, also, in the 
natural state, it is thinner than the anterior portion, and 
when it even loses its natural transparence, it is rarely 
that it is the cause of a total blindness. The anterior 
surface of the capsule only receives a few branches 
which come from the ciliary body ; on the posterior 
surface, on the contrary, there are numerous ramifi- 
cations of the central artery of the retina which^ 
■rising from the ophthalmic and placed in the centre 
of the optic nerve, enters the globe with it, and tra- 
Tefses the vitreous body to anive at this part ; we 
also perceive here some veins which open into those 
of tl e choroid. Moreover, on depressing the crystal- 
line deeply backwards and downwards into the 
vitreous body, this posterior portion of the capsule is 
always sure to be torn sufficiently to prevent its im- 
peding the success of the operation by becoming thick 
and opaque. 

$ 97. The capsule ofthe crystalline is lodged imme- 
diately behind the pupil in a duplicature of the hya] 
loid membrane. The hyaloid is transparent, ex* 
tremely fine, and forms a collection of cells which 
vary in their si2e and form, and in which the vitreoUB 
humour is contained, a soft, transparent, and gela- 
tinous mass, which occupies the three posterior 
fourths of the globe of the eye. The anterior surface 
of the hyaloid membrane is in contact with the ciliary 
body, and leaves between it and the iris the breadth 
of about half a line, which is called the posterior 
chamber of the eye: this cavity communicates with 
the anterior chamber by the opening of the pupil^ 
and is also filled by aqneous humour. In the rest of 
its extent^ the mass, formed hj the vitreous body and 
its membrane, is in contact with the retina ; a medul- 
lary expansion bf the optic nerve placed on the inter- 
nal snrfoce of the choroid. It nomA^aas^ Va^^^^ 
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that, in the opeiatioD for catacact by extraction, .« 
more oc less considerable quantity of the vilreous 
body eicapes from the eye ; thi* accident is princi- 
pally (0 be feared on comprewiDg Ihe eye. It wDuld 
appear, from the obiervBtioDS of Beer, thai bd eighth, 
oi even a fourth of the liireoui humour may be ]oM 
without the vision being changed j but, then, the 
hyaloid raembmne, ai well u the iri«, are caniod 
4gain>t the opening of Ibe cornea, become adheteot 
to the border! of the wound, and in thia way diiflga- 
ntioD of the pupil ii prodaced. When half ot the 
vitreoui humour escapes, Iheiight becomes reiloredg 
but to a very imperfect degree ; and, lastly, when 
tvo-thiids are lost, the reiuU of the operation is itill 
Ifss latigTacloiy. Even then the iris may sometioie* 
jeiuioe its natural form ; but the pupil remains con~ 
tracted round the hj'aloid meEnbrane, which projecu 
into the anlerior chamberorthe eye. 

i SB. The globe of the eye reposes on a thick layet 
of fatty celluUr tissue; it ii surrounded by six muscles, 
-which are destined ID more it, and which contribute, 
^t the same time, to fli it in Ihe cavilj of the orbit : 
these are the four Kraight (recti) and two obliqae 
(obllqui). The aponeurosei of these muscles be- 
come coDtinuous with the sclerotic on Ihe anterior 
part of the eye, and have been considered, but in- 
correctly, as a particular membrane between the 
coajonctiva and sclerotic. The fou r ifrai^Af «us- 
det are fixed at the bottom of the otbit arouikd 
the foramen opiicum, and diverging from cacb 
other, go to the foar opposite sides of the globe 
of the eye. The ebUguut tuprrior is also attached 
ftt the boilom of the orbit before and above iln optio 
foramen i but, instead of going diiecttj to (he eye, it 
goes first towards the luperior and internal angle of 
theorbi(,aiH]thetendon, by which ■lleiminates,eiiten 
into a bit of carlili^ folded un itwlTaod fixed to Ifav 

Bicietea of the orbil. After having passed inlo tkis 
nd otpuUej, it again deiceiidi (ran before tg babiMd, 
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and from ivithout inwards, to be inserted into the scle- 
rotic between the insertions of the superior and internal 
straight muscles. These five muscles form a kind of 
cone, the base of which surrounds the eye, and the 
apex the optic nerve. The obiiqutu inferior is also 
attached to the sclerotic; hut at a sufficient distance 
behind the teiklons of the external and superior 
straight muscles, and then goes from above down- 
wards, and from without, to the inner side, towards the 
internal extremity of the inferior edge of the orbit. 

In the centre of this muscular sheath we find the 
^ie nerve, which enters the orbit through the fora- 
men opticum. On the outer and lower side of this 
nerve, the ophthcUmic artery is situated, which also 
enters through the same opening with it; it soon 
mounts on the upper side of this nerve, passes be- 
neath the right superior straight muscle, and reaches 
the internal part of the orbit. Thence, it goes 
towards the great angle of the eye, where it di- 
vides, to form the frontal and nasal arteries. During 
this course it furnishes numerous branches, which are 
distributed to the different parts contained in the 
orbit, but which present nothing of interest in a sur« 
gical point of view. In fact, in the extirpation of the 
globe of the eye> it is very rare that pressure made 
by some pledgets of lint is not sufficient to stop 
hiemorrhage; moreover, if the ophthalmic artery 
were dilated, recourse must then be had not to 
ligature but the actual cautery, in order to suppress 
the flow of blood. 

We also see in this part the ciliary, motores ocu- 
iorum, and ophthalmic nerves, and numerous veins 
which unite to form the ophthalmic trunk,, ihsii leaves 
the orbit by the lower part of the supra-orbitar fissure 
to empty itself into the cavernous sinus. Lastly, at 
the upper part of the orbit, and immediately under 
tbe.roof of this cavity, the levator patpebra superioHs 
is situated. It is attached to the bottom of the orbit 
€loM to the forameD opticum^ and proceeds forwacda 
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on the upper surface of the rectus superior to the edge 
of the orbit^ where it forms the constituent part of the 
lid. 

All these parts are surrounded by a thick layer of 
fatty cellular tissue. This is also the case with the 
lacrymal gland, which occupies the upper and exter- 
nal angle of the orbit ; it is, in general, formed by 
two distinct portions, an upper, and a lower one. The 
first is triangular, and is lodged in a small depression 
situated behind the external orbitar ]>rocess ; the se- 
tond extends from the lower part of the former to the 
cartilage of the upper lid. This gland gives origin 
to Ave or six small excretory canals, which open on 
the internal surface of the upper lid near the outer 
bngle of the eye. When, in cases of cancer of the 
eye, extirpation of this organ is performed, the lacry- 
mal gland is not in general comprised in the first inci- 
ftion, on account of its situation behind the orbitar 
process^ but the operator should not fail to return 
and extirpate it, as well as all the portions of fat and 
cellular tissue, which are situated on the parietes of 
the orbit; and the consistence of which appears 
altered. 

$ 29. Lastly, the orbit itself has the form of a py- 
ramid, the axis of which is directed outwards, and the 
Upex backwards and inwards. We may observe here 
four triangular surfiaces: the superior, or roof, is con- 
cave, and formed by the frontal bone and small ala of 
the sphenoid ; here we observe, on its posterior part, 
the foramen opticum, which gives passage to the optic 
nerve, and at its anterior and external part the de- 

Jiression which lodges the lacrymal gland ,• lastly, the 
evator palpebrse superioris lies close beneath it. 
The thinness of this part of the frontal bone renders 
it subject to fractures, and prevents us from applying 
at this place the actual cautery, as on the other parts 
of the orbit, when the periosteum covering it par- 
iskes in the cancerous affection, for which the ex- 
firDation of thp P^nhe nf thf» i^ta htm hp^n nArformefl. 
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The estemal wall is smooth, and formed, anteriorly, 
by the malar bone, and in its posterior three-fourths 
by the sphenoid. At the point of junction of this 
curface with the roof of the orbit, we percei^ ante- 
xiorly the spheno-(rontal suture, and posteriorly the 
orbitar fissure, which gives passage to the third, fourlJb, 
and sixth pairs of nerves, and to the ophthalmic nerve 
and vein. The inferior wall is almbst plane, and di- 
lected obliquely outwards: it is formed, anteriorly, 
by the malar and superior maxillary bones, and quite 
behind by the palatine. At its posterior part, the 
i)^fira-<irbUar canal commences! this is continued 
along the under part of the orbit, and terminates at 
the foramen infra-orbitarium, just below the anterior 
edge of the orbit s it lodges, as we have before said, 
the infra-orbitar vessels and nerves. This wall, which 
also forms the roof of the maxillary sinus, is very 
thin; and when fungous tumours, situated in this 
sinus, become very large, it is sometimes raised so 
as to push the eye from the orbit. Posteriorly, 
we find, between the external and inferior parietes, 
the spheno-maxillary fissure, which is traversed by 
the infra*orbitar vessels and nerves ; lastly, the in- 
temal wall, which is the narrowest, is also the thin- 
nest. It is formed, posteriorly, by the sphenoid ; in 
the middle, by that portion of the ethmoid which 
is called the oi planum; and anteriorly, by the os la- 
crymale. We perceive, at its superior part, the in- 
ternal orbitar foramina, by means of which the eth- 
moidal branches of the ophthalmic nerve and artery 
penetrate into the olfactory cells. In some rare 
cases, exostoses of the os planum, or the internal 
orbitar process of the frontal, take place, and cause 
exophthalmia. This disease is also sometimes occa- 
■ioned by a fwigous tumour of the dura mater, which 
. breaks down the parietes of the orbit, and pushes out 
the eye ; but it generally depends on the scliirrous 
enlargement of tlM cellnlu tisane^ which occupies the 
bottom of thif cavity. 
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On account of the pyramidal form of the orbit^ and 
the thinness of its saperior and internal parieies, we 
should run a great risk of fracturing them, if, in extir^ 
pating the globe, ive employed the instrument recom- 
mended by Bartisch. By the method generally adopted 
at this time, this accident is much less to be feared ; 
but, however, we must take great care to avoid pierc- 
ing with the point of the knife these thin and deli- 
cate bones, or to introduce it into the openings which 
we have described as situated at the bottom of the 
orbit. 

The circumference of the orbit does not present any 
thing remarkable, excepting at its internal part, whei% 
we find the lacrymal duct, the anterior half of which 
is formed by the os lacrymale, and which is conti- 
nuous inferiorly' with the nasal canal. 

$ 30. We have already examined the soft parts which 
cover the nose : there only renmins now, in order to 
finish the description of the naso-orbitar region, to 
speak of the frame-work of this oigan, and of the 
nasal fossse, which are situated below. 

The ground, or frame-work of the nose, is formed 
superiorly by the ossa nasi, and by the nasal pro- 
cesses of the superior maxillary, and inferiorly by 
cartilage. The oasa nasi are thick superiorly, where 
they are articulated with the frontal, and thin infe- 
riorly, where the cartilages are attached. At this 
part they present a small slope, which gives passage 
to the ethmoidal filaments of the nasal branch of the 
-ophthalmic nerve, which proceed from the nasal fossae^ 
in order to ramify under the skin. The nasal process 
of the ntperior maxillary bone is articulated with the 
external border of the os nasi, with the frontal and os 
lacrymale, and thus contributes to form the anterior 
wall of the nose : it is rather thick, and on its inner 
surface we find the lacrymal duct and nasal camd, 
which is only a continuation of the former. 

The projection formed by the nose, and the thinnese 
of the soft part* which cover it> render fiactoras of 
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ikiM Im>im very frequent, after cutt or blowa on this 
p«rt. 1b general these eccidenu ere only lerious 
when they are accompanied with conenMion of the 
bf^ini but •ometimea they give rise to incurable 
iiatuliD lacrymales. When the fragments are dii« 
placed, it ii easy to restore them to their natural 
situation, by pushing them to the outer side, with the 
assistance of an instrument introduced into the nostrils. 

The inferior part of the nose is formed of cartilages 
and a fibro-cartilaginous structure. In the median 
line we find the eartiiage of the septum, of which we 
fball speak more in detail when we describe the nasal 
fosse. The lateral cartilages are of a triangular figure, 
Md intimately united to each other, and to the upper 
edge of the cartilage of the septum t superiorly they 
are fixed to the ossa nasi, and posteriorly to the nasal 
process; inferiorly they are united, by very thick cellu- 
lu X issue, to the fibrO'Cartilaginow structure of the cdtB 
9f tht nose. This is attached to the maxillary bone by 
its posterior extremity : it proceeds forwards towards 
the tip of the nose, and then folds on itself, resting on 
that of the opposite side t it returns to the posterior 
part of the nasal septum, so as to surround the nares. 
Sometimes this fibro-cartilaginous structure is divided 
into several distinct pieces. The nares, or anterior 
orifices of the nasal fossae, are oval openings, di- 
rected downwards, and always remaining open, from 
the situation of the cartilage which surrounds them. 

^81. The nasal fossa are two large cavities, situated 
below the base of the cranium, above the mouth, be- 
fore the pharynx, behind the nose, and between the 
orbits and zygomatic fosse. They are separated from 
each other by a vertical septum situated in the median 
line, and lined by a mucous membrane called the;»^«i- 
tary membranefOrtnembraneof Schneider, toid which 
secivtes the nasal mucus : it incloses a great number of 
mucous follicles, and in its whole extent, except at 
the inferior and anterior part of the nose, it is covered 
hf ewy wk»n w'M, mbkh have givea it the oaeoA ^ 
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vcilvet-like membTane. The arteries which ramiff 
on it are verynumerotis and very superficial, asaie 
also the veins, an arrangement which explains the 
frequency of vasal hsemorrhages without ruptare. 
Some anatomists regard this membrane as oeinp 
formed by two distinct layers ; but the internal, the 
structure of which is fibrous, and which closely ad-* 
heres to the external, is nothing else than the perios- 
teum belonging to the bones which form the parietes 
of the nasal fossee. 

$ 33. The superior wall, or roof of the nasal fifsstB, 
presents three very distinct parts — ^an anterior, a mid- 
dle, and a posterior. The anterior portion is inclined 
obliquely from above downwards, and from behind 
forwards : it is formed by the triangular cartilage and 
ossa nasi, on the surface of which we find a vertical 
sulcus, which lodges the ethmoidal nerve, and one or 
two small openings, which give exit to vessels and 
nerves. The middle or superior portion is much 
straighter than the preceding, and is directed hori- 
zontally from before to behind. It is formed by the 
cribriform plate of the ethmoid. This bone, very 
thin and brittle, presents very numerous small open- 
ings, which give passage to the olfactory nerve and 
ethmoidal branches of the ophthalmic: these arteries, 
two in number, arise in the orbit, penetrate into the 
ethmoidal cells by the foramina orbitaria interna, and 
then pass into the interior of the cranium, one by a 
small canal deepened in the ethmoid, the other by a 
small fossa, which we find at the anterior part of the 
cribriform plate, and which gives passage also to the 
ethmoidal nerve. Lastly, they divide into small 
branches, and traverse the orifices of this osseous 

Slate, in order to be distributed to the pituitary mem- 
rane. The posterior portion is short and broad, and 
descends almost vertically : it is formed by the body 
of the sphenoid, the comua of Berlin, the palatine and 
posterior border of the vomer. We find, a little above 
-i/» middle parl^ nn openings the form and dimensions 
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of which differ very much, but which, getteially, looks 
directly forwards, or a little inwards : it is the open- 
iug of the sphenoidal cells, cavities situated in the 
bmiy of the os sphenoideum, and which extend gene- 
rally much below the level of this opening. 
' The portion of pituitary membrane which lines the 
roof of the nasal fossee, presents very marked differ- 
ences. Around the nares it is thinner, and less co- 
loured than in the other parts : it is here confounded 
with the integuments of the nose and upper lip, and 
covered with a considerable number of hairs. A 
little higher up we find a distribution of some vessels 
doming from the dorsal artery of the nose, and some 
femall veins, which traverse the cartilages of the nose, 
and terminate in the angular vein. On the cribriform 
plate, the pituitary membrane is thicker and softer : 
it closes all the foramina with which this bone is 
pierced, and the nerves and vessels which traverse 
them terminate in its substance. On the posterior 
portion of the roof, this membrane presents nume- 
rous follicles, and a compact tissue : this dips into the 
sphenoidal sinus, lines its parietes, and forms, at its 
orifice, a fold which contracts this opening to a 
greater, or less extent. "We observe, in this part, 
veins traversing the sphenoidal sinuses, and which, 
according to Vicq d'Azir, communicate with the 
.cavernous sinus : this may explain, in some degree, 
the critical haemorrhages which take place in certain 
afEections of the head. Lastly^ as polypi may de- 
▼elope themselves on every part of the pituitary 
membrane, it is in this part, near the posterior nares, 
where, according to Bell, they most frequently form. 

§ 88. The interncU vhUI of the nastU fossae is vertical 
and sniooth : it is formed by the septum which sepa- 
rates the two cavities of this name, and is generally 
found on the median line ; sometimes it is more or less 
thrown to one side. The perpendicular plate of the 
ethmoidal bone above, the vomer behind, and the 
Mrtilaga of the septom before, compose this part of 
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(h« fwrietet! it extends f^om the nasal spine of ths 
frontal, to the eminence of the same name situated 
on the superior maxillary bone, and to the body of 
the sphenoidal. The pituitary membrane, which 
covers it, incloses seteral small yellowish glands : it 
is ' very thick and vascular. The superior labial 
artery terminates on its inferior part. Lastly, ao" 
cordtni? to M. Boyer, it is generally at the middle 
part of this septum that the benign ulcers are situated 
with which this membrane is sometimes afiected, 
• § 84. The inf&rior wall of the tieucU fotsa possesses 
the formof a large groove, which extends directly from 
befofeto behind, for about two inches. Its anterios 
part is situated a little above the level of the inferic^ 
Dordepof the nares, and ascends a feiv lines ; but it 
soon follows a contrary direction, and is slightly in- 
clined towards the pharynx, an arrangement which 
ver^ much favours the discharge of the nasal mucus. 
This wall is formed by the superior maxillary bone 
before, and the palatine behind : it separates the nasal 
fossa from the cavity of the mouth, the roof of which 
it also forms. The pituitary membrane does not 
present any thing remarkable, excepting in front, 
where it receives some vessels which arise from the 
]lalatine artery, and traverse the anterior palatine 
eanal,the superior maxillary bone being deepened ia 
this spot. It is principally in this part that the nasal 
flassa is the broadest t it is also here that instruments 
must be introduced, either for operating in these ca^ 
yities, or for carrying them into the pharynx. 

} 33. The external wall, which is formed by the su* 
perior maxillary, the ethmoid and inferior spongy 
oones, is inclined obliquely from above downwards, 
and from within outwards, so that the space which se*- 
pliraies it from the internal wall diminishes from the 
infer tor to the «u perior part of the nasal fossa. At its 
lower portion we observe the meatus inferior, a 
0rodve concflive from above to below, and straight 
nom^ iMltoce to Miflid,' which AJitaoda XAmfBrnlf 
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between the floor of these fossae and the off spongiosum 
inferius. The eminence which bears this name is of 
a very variable form : generally it is a thin plate, 
curved on itself, and the free border of which is 
tamed downwards: its superior snrfoce is convex 
from above to below — ^the inferior concave in the 
same direction. Its anterior extremity is curved a 
little downwards, and more elevated than the poste- 
rior, which terminates in a point. The pituitary 
membrane slightly adheres to this bone» and forms, 
on its free border, a fold which enlarges, and extends 
fertber backwards than the bone does by descending 
towards the pharynx. This fold is often the seat of 
indurated swellings. 

Below the anterior part of the os spongiosum infe- 
rius, and under the meatus inferior, we find the lower 
orifice of the nasal canal. This opening is generally 
elliptical, oblique in its direction, and about six lines 
distant from the beginning of the nares : it is concealed 
under the os spongiosum inferius, and turned a little 
backwards.: its breadth varies considerably. The 
nasal canal proceeds obliquely upwards, forwards, 
and a little outward, towards the great angle of the 
eye. It is sometimes situated entirely in an excava- 
tion of the superior maxillary; but, generally, the os 
spongiosum inferius and os unguis equally contribute 
to its formation. The membrane which lines it is a 
continuation of the pituitary ; and it sometimes forms 
a soft and pendent fo^d of a greater or less length, which 
is situated against the external wall of the canal. It 
is by this opening that, according to Laforest, sounds 
are introduced into the nasal canal, to re-establish the 
flow of tears in the case of fistula lacrymalis. In 
order to reach this place, the sound must glide on the 
floor of the nasal fossa, under the inferior spongy 
bone, by turning the convex side of the instrument 
towards the septum, to the place where we feel that 
its point has passed beyond the ascending branch of 
the Auperipr qoaxillary • Then the sound is turned be- 
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tween the fio^n> in order to direct the point above 
and within tlM side of the eye, taking caie to make it 
j^lide^ duriDjil^ this movement, on the wall of the lower 
meatus. The handle of the instrument is thus de» 
pessed by this rotatory motion, its point being placed 
m the nasal canal, and then made gently to advance 
towards the lacrymal sac. This operation, generally 
easy to perform on the dead, is very difficult on the 
living, subject, not only on account of insupportable 
tickling which it occasions, but also numerous va*- 
nations which are met with in the anatomical dispo* 
f ition of these parts. Indeed, this opening is some* 
times so narrow, that it admits with difficulty a very 
small probe ; or the pituitary membrane which linea 
the nasal canal extends beyond it, and forms a kind 
of curtain round this opcming. In some cases, tbrn 
partition of the nasal fossse is inclined so as to preae 
against the lower spongy bone ; in others, this emi* 
nenee is placed so low, that the probe passes on its 
superior surface, whatever may be the effort made to 
cause it to glide beneath ; or rather its free edge ia 
prolonged, so as to tmnsform the lower meatus into a 
kind of canal. For these reasons the operation haa 
been abandoned : moreover, inflammation of the pi» 
tuitary membrane, and fracture of the lower spong*y 
bone, sometimes occurred from the attempts to per* 
form the operation. 

At a certain distance above the inferior spongy bone^ 
we observe another transverse projection, almost pa» 
lallel to the first, but notquite so long : it is the middie, 
or ethmoidal tpongy bone. It is convex externally, 
concave intemally, thin above, and thick below and 
before t its f^ border is turned downwards, and ia 
furnished with a fold of pituitary membrane, whicli 
terminates in a point posteriorly. The space situated 
between these two bony parts is not so deep before aa 
behind, and constitutes the middle mecUiu, It ia 
in this part of the nasal fossa that we make an open- 
hig, in order to p^onte the os lacrymale, end io 
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make an artificial course for the passage of the tears^ 
from the lacrymal sac, into this cavity. 

Hunter tried to perforin this operation by the aid of 
a sharp- edged tube and a piece of hom^ which 
he introduced into the nostrils to serve as a point 
of support; but the space comprised between the 
anterior extremity of the lower spongy bone and 
the OS unguis which is to be perforated, is in general 
so narrow that it would be difficult to introduce the 
horn into it so that it should offer a sufficient sup* 
port to the tube. The result of this would be, that 
the instrument would perforate the os unguis and the 
pituitary membrane, without causingany real loss of 
substance. 

Under the anterior extremity of the middle os 
spongiosum, a narrow passage is situated which leads 
to the orifice of the anterior ethmoidal cells. One 
of these cells placed before the others forms a kind 
of tortuous canal, which opens superiorly into the 
frontal sinuses, and is called infundibulum ; its infe- 
rior extremity is expanded, and corresponds to the 
opeoing which leads into the nasal fossse. The pi* 
tuitary membrane enters it without forming any fold, 
and lines the ethmoidal cells and frontal sinuses. 
Towards the point of union of the two anterior and 
posterior thirds of the middle meatus, and behind the 
middle spongy bone, a second irregular and narrow 
opening is situated, which leads into the maxillary 
Kimut or antrum ef Hyghmor, This cavity is situated 
in the body of the superior maxillary bone; it is 
very large, and of a pyramidal form with four 
surfaces, the apex being directed towards the cheek, 
and the base to the nasal fossse. The superior wall 
of this sinus constitutes the floor of the orbit ; it is 
thin and inclined forwards, and intercepted by the 
infra-orb itar canal. The anterior wall corresponds to 
the canine fossa, presenting an opening, which is a 
continuation of the infra-orbitar canal, which lodges the 
tuperior dental xtenrea and arteries. This, being the 
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tbiimeat part, is the one which ^leralW yieVto the 
^rtt to the accumulation of liquid coostituting: dropsy 
pf theipaxillary sinus. Sometimes, on the contnary, 
IP cases of this nature, all the walls of this cavity 
Hre separated from their axes and acquire an enormous 
size. The same . effect may also be produced by 
the development of polypi in the sinus. The poste- 
rior wall corresponds to the sygonatic fossa ; tho in- 
ferior to the alveolar arch : it is very narrow^ and 
often pierced by the root of the canine tooth, as will 
be seen when we describe the buccal region. The 
inner wall is forn^ by the ethmoidal, supecipi 
maxillary, palatine, inferior spongy, and sometisaes 
lacrymal bones. It presents the opening by 'iwhich 
the cavity communicates with the middle maatmt i 
th.is orifice is raised above the bottom of the cavifty, 
and is bounded by a fold of the .pituitary membrane^ 
which incloses in its substance a kind of gland which 
forms a sort of narrow membmnous canal, directed 
. obliquely from before to behind. The portion of 
the pituitary membrane which lines this membrane^ 
as well as that which covers the other ol&otary 
sinuses, does not present the same chatacters as tbat 
which covers the perietes of the nasal. foss». in 
general it as very thin, smooth, of a pale '.colour, 
entirelv deprived of fpUiculeS) and strongly adhering^ 
to the bones. The great number of twigs which.tjpe 
superioc ^dental nerves. send jto this.membraneias it 
descends along the parietes of the sinus, is the jteaaon 
why it is inflamed so often in. cases of dental die- 
chaiges. When thesecietign from the sinus iS'grealer 
Uian the absorption which takes place, an accumuia- 
iion of mucus results, and sometimes the formation 
of a .fistulous opening, eithec at the 'Cbeedt or ihe 
alveolar processes ; ior Uie natural erificeof this Ga«il|r, 
being situated ^ove.,the level iof ihe base-oCj.Uus 
cavity, can only serve for the dischai]ge of the liquid: 
it of^ happens tiuU jt is obtitesated in.flonsequeoQe 
of iiiflanunft(i9n« wi|lk:wMch it Ui«fiifected», ilan 
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4if ttlis kiod^ it has been proposed to throw kn injec- 
tion into the sinus bj means of a cuived tnbe inttb- 
•iliiced into it from the nostrils. But, as M*. Boyer has 
justly observed^ reason and experience demonstrate 
the insufficiency of this means, and its use was 
soon abandoned. When there is an- abscess of' the 
sinus, an artificial opening must be made to gife pas- 
sage to the purulent matter, and the spot chosen for 
making it is the alveolar arch, at the insertion of the 
second molar tooth. 

Above the middle spongy bone, a third transverse 
passage is situated, snmller than the two others, and 
called the tvperior meaitus ; it is bonnded above by 
the- iupei'ior spongy bone, a very thin layer* of the 
ethmoid directed- downwards and backwards, and 
- curved on itself, being concave in its inferior surface, 
and terminated anteriorly in a kind of cul de sat. 
Behind the upper meatus it is continuous wUh the 
vertical fissurej which ascends with a slight degree of 
obliquity by the sides of the ethmoid and lx)dy of 
the sphenoid bone. The orifice of the posterior eth- 
wtoidal cell is situated at the Anterior and superior part 
ef the meatus. M. Boyer believes, that the depres- 
sions at the superior part of the nasal fosse are the 
aeatef oezena,a disease consisting of an alteration 
of the pituitary membranes, and a necrosis of some 
jpart of the bone. 

Lastly, at' the p6sterioF part of this meatus we -flikl 
the sphino'palatme foramen^ which is directed from 
within to without, and corresponds to the spheno- 
maxillary fissure. It is covered by the |>ituita^ 
- membrane,- and gi.ves passage to the sph(^no-palatide 
-artery and veins^and to^me nerves ftam the gangUc/n 
of Meckel, which ramify in the parietes of the naMl 
< fosse. In the vest of its extent, the external wall ptt;- 
sants nothing remarkable. The bones which form U 
aaa very thin, and very brittle in the middle patt,'bi|t 
much thicker and stronger at their anterior and p<xi- 
«lM&Mi«dget« . Lastly • tb« pitnitaiy nMmbmne ii itwn 
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-and thicker on the spongj bones than at any other 
part. 

The posterior opening of the nagal fonte is nearly 
square, and formed of the four parietes of which we 
have been speaking ; it is nearly an inch high, and 
half an inch broad; we shall have occasion to retora 
to it when speaking of the pharynx. 



CHAPTER III. 



AITTERIOR AND INFERIOR REGION OF THE HEAD 
OR MAXILLARY REGION. 

$ 87. ± HE space comprised between the median 
line of the face and anterior border of the masseter, 
from before to behind^ and the naso-orbitar region 
and inferior border of the lower jaw, from above 
downwards, constitutes the inferior region of the face, 
or maxillary region. Anteriorly, we observe a small 
rroove, which^ situated on the median line, extends 
from the septum of the nose to the upper lip ,* lower 
down we find the mouth, the lips, and chin ; a little 
beyond the commissure of the lips, a furrow of an 
arched shape is situated, which extends downwards 
and backwards from the ala of the nose. Still far- 
ther, on the cheek, is the canine fossa ; and lastly, the 
zygoma, a projection situated at the superior and pos- 
terior parts of this region. 

The skin which covers this part of the face is very 
thin, especially on the cheeks ; about the mouth and 
Dn the lower jaw, it serves, in man, for the insertion 
of the hairs of the beard, and incloses a great num- 
ber of sebaceous follicles. On the zygoma, the in- 
teeuments are only separated from the bones by a 
ihm lajet of firm cellular tissue, in the substance of 
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which the malar brancheB of the lacrymal nerre and 
artery, and facial nerve, ramify. In the canine fossa, 
the sub-cutaneou8 cellular tissue is abundant, loose, 
and incloses a g^eat quantity of fat. At the posterior 
and inferior part of this region, before the masseter, 
we find under the skin a still thicker layer of fat and 
cellular membrane. Lastly, on the lips and chin the 
skin closely adheres to muscular fibres, and we only 
find below it a few fine short layers of cellular mem- 
brane, and these nearly deprived of fat. The dif- 
ferences just alluded to determine the character of the 
inflammation which occurs in these various parts. 
In fact, on the cheek it is generally rather erysipela 
tous than phlegmonous; whilst, in the other parts of 
the face, it is accompanied by much swelling, and 
terminates often in abscesses. It, therefore, results, 
that in the operations which we perform on the cheek, 
as much care as possible must be taken of the inte- 
guments and sub-cutaneous cellular tissue ; but in 
other parts wounds with great loss of substance may 
be inflicted, without the cicatrisation which is formed 
being very large. 

§ 88. The muscles which are connected with the 
integuments around the mouth, are the orbicularis 
oris, and the terminations of the levator labii supe- 
rioris aleeque nasi and levator labii superioris, of 
the zygomaticus major and minor, of the levator 
anguli oris, depressor anguli oris, depressor labii infe- 
tioris, and levator menti. The orbicularis oiHs is a 
thin, broad, and flattened muscle, and formed by con- 
centric fibres which surround the mouth, and are 
continuous externally with the other muscles of this 
part; anteriorly, it is intimately connected to the 
•kin. The levator labii tuperiaris, also thin and flat- 
tened, is continuous with the former, between the ala 
of the nose and angle of the mouth ; superiorly, it is 
inserted into the os male and superior maxillary bone 
just below the orbicularis palpebrarum (vide ^ 19,) 
The levator labH ntpetioriB almqu$ neui is situated 
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anterior to the former. The tifffomaiicus major, thin 
.and elong;ated, extends obliquely from the ot mate 
to the commissure of the lips, where it meets the 
fibres of the orbicularis oris and depressor ang^li 
oris, &c. At its anterior surfiace it is covered supe- 
riorly by the orbicularis palpebrarum, and more info* 
riorly by fatty cellular tissue^ which separates it frcMn 
the. skin. The gygomaiieus minor is often wanting $ 
when it does exist, it is situated internal to, and below 
the preceding, and is inserted into the same parts. 
The levator anguli oris proceeds obliquely from the 
centre of the canine fossa, towards the commissuve 
of the lips, where it appears to be continuous with 
the depressor anguli oris (vide $ 19.) Its anterior 
surface is covered superiorly by the infra-orbitar ves- 
sels and nerves, and by a great quantity of fatty cell** 
lar tissue, which separates it from the levator labii 
superioris ; inferiorly, it is connected with the zygo* 
maticas minor and the skin. The levator menHg 
situated on the median line, is inserted into a small 
fossa, which is found on the side of the symphysis of 
the chin, and is then lost in the skin. The depretoor 
laJbii inferiorist situate on the outer side of the pre- 
ceding, is attached to the external oblique line of tha 
inferior maxillary bone, and is lost in the substanoe 
of the lip; anteriorly, it is covered hy tYne depressor 
anguU oris. This last muscle is fixed to the lower 
border of the inferior maxillary bone, from the maa- 
seter to the foramen mentale, and its fibres ascend by 
converging towards the commissure of the lips ; an- 
teriorly it firmly adheres to the integuments in its 
whole extent, tjuitly, its lower border is covered hf 
a few fibres of the platysma myoides. 

A great number of nervous filaments ramify, and 
anastomose on the surface, or in the substance of the 
muscles: they come principally from the sevenUi 
pair, and go from behind to before ; but they do not 
present anything remarkable. 

i 89. At the posterior and inferior angle of thie 
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iegioOy we obieire, under the depreMor aBg;iili 'orig, 
«id platyamatnyoides, the fnurkU aartert/j which ascends 
on the inferior maxillary bone, immediately before 
the maaieter. Iti Miperficial situation, and the slight 
degree of resistance offered by the bone on which it 
rests in this 'place, renders its compmssion very easy* 
and we can, by this means, stop the flowing of blood, 
in almost all the operations which are performed on 
the ikce. This vessel takes an oblique course from 
above forwards, towards the side of the nose, and 
gives origin to a great number of branches. A little 
below the level of the angle of the mouth, it f^r* 
Irishes the inferior coronary arUryt which proceeds 
In a' serpentine direction into the substance of the 
lower lip, and approaches its free border towards the 
median line ; it anastomoses with that of the oppo* 
site side, after having sent numerous branches to 
the muscles and integuments. Towards the free edgw 
of the upper lip, the facial artery passes under the 
fibres of the levator ang^li oris, and then ascends on 
the side of the nose; a little above the commissure; 
it gives origin to the superior coronary artery^ which 
is rather large and tortuous; it goes horizontally from 
behind forwards into the free border of the upper lip; 
lastly, on the median line one of its branches anasto* 
moses with the artery of the same name of the oppo» 
site side, and another ascends vertically towards the 
septum of the nose. During this course, this vessel, 
as well as the inferior coronary, gives origin to a 
greet number of branches which form an anastomatio 
network around the mouth; it is situated at the pos- 
terior suifece of the orbicularis, and is only separated 
from the mucous membrane which lines the lips by 
a- few -glands. In ^e operation for hare-lip it is 
iMSehtidT to mlAd this anetotnical alrrangemeni, for, 
lis B6tns observes; tlie Efeedles with whioh the edges 
t)f tbewdtind a^ pierced, ought to be suficrent for 
stopDing the flow of blood ftom the divided extre- 
"^'^^^of iMeWMiiPif «Mri«»,aMioag4itilMlr firiaci- 
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pftl use be to keep these parts aocunitely in apposi- 
tion ; and in order to effect these objects, the needle 
must be made to penetrate with ^reat care behind 
the place where the artery is situated, and near the 
free border of the lip. If the needle be introduced 
before these vessels, the posterior part of the woand 
would remain open, and hemorrhage continue for 
a long time without our being aware of it. If the 
needle be placed too for from the free border of the 
lip, the same untoward circumstance would then occur. 
$ 40. The facial veint which we have already fol« 
lowed up to the place where it passes beneath the 
zygomaticus major, continues its course under the 
posterior inferior angle of this region in nearly the 
same direction as the facial artery. It is situated 
much nearer the masseter than the artery, except on 
the border of the inferior maxillary bone. Lastly, 
the coronary and buccal veins open into it. 

$ 41. At the posterior superior part of the triangu- 
lar space which exists between the masseter, zygo- 
maticus major and depressor anguli oris, and which 
is filled by fatty cellular tissue, we find the excretory 
duct of the parotid gland, or the d\ict of Sl^non, 
After having proceeded between the masseter and in- 
teguments, it bends on the anterior border of this 
muscle at the distance of three to five lines from the 
zygomatic arch, and then proceeds forwards, down- 
wards, and a little inwards, towards the anterior part 
of the buccinator, passing under the zygomaticus 
major and facial vein. This duct is of a whitish 
colour, a little flattencnl^and about a line in diameter; 
sometimes opposite the edge of the masseter, at other 
times farther back, it leceives one or two small 
canals which proceed from the accessory parotid— 
a glandular body, small, and varying in form; 
it is in general situated on the upper edge of the 
true parotid. Arrived at the external surface of the 
buccinator, the duct of St^non traverses this muscle 
.{aaive i^haU aoon wa) at abcmt four oc five line« from 
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ibe aoteriov edge of the maaseter. In nine Bulijeots out 
ofteo, the course of this canal corresponds, accordiofT 
to Boms, to aatmigbt line, dcawn from tlMimti-tiagua 
to a spot between the nares and angle of the mouth. 
The surgeon ought to bear all these detail* accurately 
in mind ; for, in almost all the operations performed 
on the cheek, we must carefully avoid wounding this 
duct I an accident which would be followed by the 
formation of a salivary fistula : and at other tioMt 
we are obliged to establish an artificial communica* 
lion between its cavity and that of the mouth to re. 
establish the course of the saliva, and to effect the 
core of the disease of which we are speaking. The 
■alivary - fistulee may be situated in any part of the 
Stenonian duct; but it is only when they exist in the 
portion which we are now describing, that this opera* 
.tion can be useful. In fact, in order that the artificial 
communication which is established between this 
canal and the mouth, may prevent the saliva from 
trickling by the fistulous opening, it must be situated 
nearer the parotid than the latter orifice; and the 
anatomical arrangement of the parts placed between 
tiie Stenonian duct and the mucous membrane which 
lines the mouth, does not allow the opening of which 
we are now speaking to be made, except at the ante* 
rior edge of the masseter. 

Several branches of the seventh pair accompany 
.:the Stenonian duct, and terminate in the cheek. One 
of these, larger than the rest, passes between this 
. canal and the zygomatic arch. The tranwene artery 
of the face arises from the external carotid or tem- 
poral in the parotid gland, and proceeds from behind 
.forwards on the masseter, above the parotid duct; 
divides, towards the anterior border of this muscle, 
, into several branches, which are distributed to the 
muscles and integuments of the cheek, and which 
form numerous anastomoses with the branches of the 
facial, buccal, and infra-orbitar arteries. 
. Jhs SteBQxuaa diict x^ftt on a naas oljfotky ctllnliir 
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tit8ue» which forms a kind of bundle almoflt isolated 
from the neighboarin^ parti, extending backwards be« 
tween the masseter and buccinator, and inclosing some 
lymphatic glands. When the tumours formed by 
accidental tissues are developed in this place, we 
must, if possible, Extirpate them before they adhere 
to the adjoining parts, to avoid injuring the parotid 
duct during the operation. When these tumours are 
situated before this canal, it is in general rather easy 
to extirpate them without opening it, provided the 
precaution be taken of exposing it from the side of 
the parotid before the operator commences detach- 
ing the morbid mass ; but this operation is much 
more difficult when we find the tumour lodged behind 
the parotid duct : if it be of a firm and resisting tex- 
ture, it then pushes the duct forwards, or to one side ; 
but if it be flexible, and of a soft consistence, it 
may surround it entirely, or in part, without bein^ 
displaced. Indeed, this vessel, together with the 
fiacial vein, has been often found lodged in the sub- 
stance of steatomatous tumours, fungus hematodes^ 
and aneurisms by anastomosis. 

$ 48. The huecincUor, which is situated under the 
cellular fatty layer of which we have just spoken, is 
thin, flattened, and of a quadrilateral form. Its fleshy 
fibres are inserted into the posterior part of the alveo- 
lar border of the two jdws, and the internal ala of 
the pterygoid process, by the medium of an aponeu- 
rotic prolongation ; they converge towards the com- 
missdre of the lips, where they are continuous with 
those of the orbicularis. The external surface of 
this muscle is intimately united to a kind of whitish 
membrane formed by condensed cellular tissue. In- 
ternally, it is in contact with the mucous membrane 
which lines the mouth. Anteriorly the buccinator 
is traversed by the parotid duct, which, after becom- 
ing contracted, opens at the internal part of thft cheek 
very near the second or third molar tooth of the upper 
Jaw> about thtee lines from the ao^e whieh tfaemu- 
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C0U8 membrane forms where it folds on the gums. 
It traverses this muscle directly from without inwards, 
and then turns obliquely forwards along the mucous 
membrane. It is of importance to remember this 
anatomical arrangement when it becomes necessary to 
introduce a probe into this canal ; for the angle which 
the duct makes at the place where it traverses the 
buccinator muscle, might stop the point of the instru- 
ment, if great care were not taken to change its direc- 
tion, by raising the cheek on the sides of the extre- 
mity of the probe with the assistance of the fore and 
middle fingers introduced into the mouth. The loose- 
ness of the parietes of this canal might also occasion 
an obstacle to the introduction of the probe, by al- 
lowing the membrane which lines it to fold on itself. 
^43. The mucous membrane which covers the in- 
ternal surface of the buccinator is continued ante- 
riorly for the purpose of lining the internal surface of 
the lips, where it is only separated from the orbicu* 
laris and coronary vessels by labial glands ; it is very 
red, fine, thin, and covered by a distinct epidermis. The 
abscesses which form in the lip open spontaneously 
on this side; and moreover, if it were necessary to 
open them by the assistance of a sharp instrument, 
it should be done on the mucous membrane, not only 
to avoid the deformity which would result from a 
cicatrix externally, but also because this membrane 
is much less sensitive than the skin. The labial 
glands consist of rounded mucous follicles, which 
open separately on the internal surface of the lips by 
excretory ducts. A little beyond the alveolar arch 
the mucous membrane is reflected, in order to cover 
the gums. In the remainder of the extent of this 
region the muscular layer is found in contact with 
the bones of the fieice, excepting below the nose and 
near the chin. In the first of these points a small 
bundle^ which is fixed to the superior maxillary bone, 
near the nasal spine, and to the ala of the nose, and 
which 11 called the deprttior aim nati^ b placed 
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behind the inferior extremity of the levator labii sn- 
perioris aleque nasi. On the side of the chin we 
nnd, under the deprestor labii superioris, the inferior 
denial vessels and nerves, which pass from the dental 
canal by the foramen-mentale, situated below the firat 
or second small molar tooth. 

$ 44. The bones of this part of the face consist of 
the malar, and the two maxillary. The os malee and 
malar process of the superior maxillary bone form a 
very considerable eminence at the posterior superior 
angle of this region. An obtuse projecting border, 
descends vertically from this process, and bounds 
posteriorly a shallow fossa, which is called the 
canine. It gives attachment to the levator aoguli 
oris, towards its inferior part, and presents su- 
periorly the infra-orbUar foramen, which gives 
passage to the vessels and nerves of the same 
name. This opening is distant about three lines from 
the ridge of the orbit, and is placed above the first 
or second small molar tooth. By drawing a line 
from the first incisor tooth, to the external angle, 
and another from the second large molar tooth 
to the internal angle of the eye, we can deter- 
mine, with great exactness, the situation of the infra* 
orbitar foramen ; for, it will be found very near the 
point where these two lines cross each other. When, 
in cases of tic douloureux, we wish to divide the 
superior maxilUtry bmnch of the fifth pair, it is at 
its exit from this foramen that the operation must 
be performed. 

Before the canine fossa, and below the nose, is a 
small sulcus called the fossa mj/rtifornm, in which 
the depressor alse nasi is inserted. It is separated 
from the canine fossa by a small vertical ridge 
which descends between the canine and second in- 
cisor teeth, and which results from the junction of 
the intermaxillary portion with the rest of the bone. 
When this junction does not take place before birth, 
there remains a hiatus, a deformity which is otitn 
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Complicated with congenital hare-lip, and which 
sometimes exists on the median line, in consequence 
of the non-union of the two inter-maxillary pieces. 
The external surface of the superior maxillary bone 
terminates inferiorly in the eUveolar arch, which pre- 
sents alternate eleyations and depressions correspond* 
ing to the alveoli. The buccinator is inserted pos- 
teriorly above this arch, which is covered by a dense, 
solid, reddish, and vascular tissue, that surrounds 
the teeth, and forms the gums. The external and infe- 
rior parietes of the maxillary sinus (vide § 85.) corre- 
spond to the canine fossa and alveolar ridge ; thus it 
is, by perforating either of these parts, that this ca- 
vity may be opened when we wish to extract polypi, 
or obtain the free discharge of pus which is collected 
in it. In this last case, it is generally the alveolar 
ridge which is perforated between the drst and fourth 
molar teeth : this being the spot which corresponds 
to the lowest part of the sinus. The same advan- 
tages could not be obtained by making the opening 
below the malar eminence ; but which, however, ac- 
cording to Lemonnier of Montpellier, is the place to 
be selected for the performance of this operation. If 
a polypus is to be extirpated from the maxillary 
sinus, the opening should be made in a spot where 
the parietes of this cavity are the thinnest ; but, un- 
less circumstances should imperatively require it, it 
is better to perform the operation at the alveolar 
arch, or in the canine fossa, below the infra-orbitar 
foramen, than- below the malar eminence ^ for, in 
this last case, we should be often obliged to divide 
the commissure of the lips In order to expose the 
spot to be trephined. 

The lower jaw presents on the median line the 
nymphym of the chin, a vertical line formed by the 
union of the two portions of the inferior maxillary 
bone, and below which we perceive the projection 
called the chin. From the inferior angle of this project 
tion, the external oblique line proceeds, aseendis^ 
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bftckwatdi towards the coronoid process, and giviiie 
mttachmeDtto thedepreuor anguli oris, depressor labii 
inferioris and platysoM myoides. The levator menti 
is attached above to the chin. Lastly, above this 
]iiie> and below the first or second small molar tooth, 
is situated the foramen mentale. The cellular tissue 
which unites the surface of the inferior roaxilUuy 
bone to the integuments and soft parts of which we 
have spoken, is loose and slightly serrated ; it is thus 
possible to remove a great portion of the lower lip 
without a large cicatrix being formed. The intemiii 
surface of the lower jaw is convex, and presents a prcH 
jecting ridge which passes obliquely from before to be- 
hind, and from below upwards, towards the coronoid 
process, and which serves for the insertion of the mylo- 
hyoideuB(which name it bears),andalso of the superior 
constrictor of the pharynx. At the anterior extrensitf 
of this oblique line, we observe the point of attach- 
ment of the digastricus, and by the side of the syia- 
physis of the chin, the geni processes, eminences to 
which the genio-hyoidei and genio-glossi are at- 
tached. Above these spots we find a depresaioii 
destined to lodge the maxillary gland, and higher up 
a smooth surfece, which is covered by the mucoue 
membrane of the mouth. The different musolee 
which we have just enumerated all serve to depreda 
the jaw, whilst those which raise it are situated at ito 
posterior extremity: thus, when this bone is free* 
tured before the point where the masseter is inserted!, 
the displacement of the fragments is very consideiv> 
able, for the anterior is drawn downwards, and the 
posterior upwards, and fixed against the upper jaw. 

§ 45. The cavity of the mouth is circurasoribedy 
forwards and outwards, by the lips, the cheek, and 
alveolar arches ; superiorly, by the hard palate ; ib- 
feriorly, by the tongue and the maxillo-hyoideaii 
layer of muscles; and posteriorly, by the soft palata 
and throat, an opening by which it oommuDicaiea 
vith thepbaryiuu Ttitntofofthem^MltkUtonUkwm 
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and lemwoval. The mucous membiaiie which lines 
it is thick, of a pale colour^ and presents a great nuin- 
ber of transverse rugee. In the centre, we observe a 
wiiitish line extending from before backwards, and 
terminating anteriorly- in a smaU tuberosity which is 
situated behind the incisor teeth, and corresponds to 
the opening of the anterior palatine canal. In 
addition, this membrane is interspersed with seve- 
zal small foiamina — orifices of the sub-mucous 
follicles, the number of which is very considerable, 
particularly behind. Lastly, it is closely connected 
to the bones which form the palate, through the 
medium of a fibro-cellular layer, consisting of a tissue 
analogous to that of th» g^ms with which it is con- 
tinuousu The roof is formed by the inferior sur&ce 
of the palatine processes of the superior maxillary 
bone, and horizontal branches of the palatine. These 
bones, at their union on the median line^ form a lon- 
gitudinal suture, which extends from the intisor teeth 
io the posterior nasal spine. At the fore part of this 
•Bture the inferior orilSce of the arUeriw pakuine 
tamal is situated, which gives passage to the naso* 
-palatine filaments | these nerves proceed from the 
ganglion, which is lodged in this bony canal, and are 
jdistributed to the mucous membrane, behind the in- 
cisor teeth. Towards the point of. union of the pos- 
terior third, with, the two anterior thirds of this arch, 
we observe ai second tnaasveise suture, traversing the 
irat at right angles ; it is the palato-maxilbuqr suture. 
ExteiMlly, we find the opening of the potterior pala* 
ime coHoi, which gives passage to the nerve and vet- 
ieU of the same name. 

The palatine arch sepaiactes the mouth from the 
nasal fosss ; these two. cavities communicate also, 
when this septum is destroyed, to a greater or less 
degree, in consequence of caries, or any other cause, 
««, for instance, the non-development of the bones. 
This coadition exercises a great influence on the tone 
oC4ki voiofti. aiid» in order to. lemody. it> t)ie aegium 
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may be re-established by the aid of a metallic obtn^ 
ratoT*. 

§ 47. Posteriorly, the palatine arch is continuooa 
with the velum pendulttm pcUati, a membranoui sep^ 
turn, which descends obliquely from above down- 
wards, and from before backwards towards the base of 
the tongue. The lips, the roof of the palate, and the 
velum pendulum, may be the seat of congenital fla* 
sure of greater or less length. M. Rouxt has shown, 
that, by the aid of an opeiation which he calls sta- 

* An excellent obtarator, for this purpose, has been inventad 
by Mr. Weiss of the Strand, and is recommended by Sir Astle/ 
Cooper in his lectnres. The instrument consists ot two silver 
plates attached to each otiier by a small neck. The npper pl&t« 
u less than the under, and is divided into two equal parts. The 
I>late8 and neck are pierced by a square aperture, for the recep* 
tion of a key. When the instrument is about to be introduced 
into the opening of the palate, one part of the top plate is to be 
turned ufMu the other by means of the key. It then, of coarse^ 
(onus ODly half a circle, and, by giving it an oblique direetioo* 
will pass through a very small aperture^ After it has been so 
introduced, by giving the key another half turn, the dirided 
plate again forms a complete circle, and thus effects the elosara 
of the hole. The neck of the instrament must, of course, be pro- 
portioned to the thickness of the palate. Each plate should be ia 
contact with the parts above and oelow, without pressing heavily 
in any particular sitaation, lest it should produce ulceration.— 
Vide IjonceU voL iii. p. 835. — ^T. 

f If the author intends to imply, in tiiis passage, that M. Rons 
first pointed out the operation of staphyloraphy, he is certainly 
incorrect. M. Roux first performed the operation in France, but 
P. Oraefe, of Berlin, had performed the operation successfully 
nearly three years prior to that time. The earliest menti<m of 
this operation is contained in Hnfeland's Journal for January. 
1817, p. 116, among the notices of the Medico-Chirurgical So> 
ciety of Berlin :--" Sitting of December 27.— P. Graefe spoke of 
the congenital division of the soft palate, as well as that pro- 
duced by disease. This surgeon had made several unsucces^Ful 
attempts to cure the complaint, till, at last, in one case, where 
the separation was very considerable and had extended to the 
hard palate, the idea struck him that union might be effected by 
means of ligatures and inflammation artificially produced. He 
then invented, for this purpose, some needles and an instrument, 
by means of which they might be applied. With these, in con- 
Janotion with the aoidom mariatieiim and tiaotuni cantbaridun, 
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phyloraphy) and which ifl analogous to that of hare- 
lip, this defect in formation may be cured. The 
mucous membrane^ which covers the veium, is a 
prolongation of the palatine membrane, and^ after 
haying lined the posterior surface of this septum^ it is 
continuous with the pituitary membrane. The cel- 
lular layer, placed immediately beneath, is thin^ 
dense, and serrated | it contains a great number of 
mucous glands and ramifications of vessels, and 
covers the muscles of the palate, which are destined 
to relai or stretch this moveable septum. The first 
are, the pcUcUo-pharyngeuSf a thin and long bun- 
dle of fibres, which arises on the side of the pha- 
rynx, proceeds upwards and inwards, divides into two 
layersbetween which the levator palati mollis is placed 
and is continuous with its fellow, on the median line 
of the velum t then the glosso-pha^ynffeiu, the lower 
extremity of which is lost in the base of the tongue, the 
upper being continuous with the palato-pharyngeus, 
and circumflexus palati. The second are, Ist, The 
agygus ucni/tf, which descends vertically from the pos- 
terior nasal process, into the substance of the uvula. 
Snd, The levator palati mollis, which is attached to 
the anterior border of the petrous portion of the tem- 
poral bone, and to the Eustachian tube, proceeding 
forwards and downwards, and becoming continuous 
with that of the opposite side, by forming an arch 
between the two layers of the palato-pharyngeus. 
Srd, and lastly, the eircumfl&ttu palaH ; this muscle 
arising from the superior extremity of the pterygoid 
process, goes downwards and inwards, and terminates 
in a flattened tendon, which is reflected on the hamular 
process, and at the superior part of the velum palati. 
The inferior border of this septum is free and float- 
ing ; on the median line, it presents a conical prolon- 
gation, which is called umUa, and which is formed 

a complete core was pTodaced,80 that the person eoald afterwards 
swaUow witkoat iaooiiveaieacsk and speaK qoice plain.**— T. 
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by the azygos uvulse^ and by a number of very laiipje 
subcutaneous mucous follicles, especially towards . its 
inferior extremity. This appendage very easily 
swells, and may be lengthened so as to reach the 
entrance of the larynx ; when this state becomes chro« 
nic, the common name of prolapsus or relaxation of 
the uvula is given to it, and the irritation produced 
by the extremity of this prolongation on the base of 
the tongue, or on the larynx, sometimes renders its 
removal necessary. A larger or smaller portion of 
the uvula can be removed, without any difficulty or 
unpleasant result. 

$ 48. The extremity of the inferior border of the 
roof of the mouth is, in some degree, bifurcated, and 
is continuous on the lateral parts of the throat with 
the vertical eminences which are called the pillars of 
the fauces, and which are generally about two on 
each side of the mouth. The anterior pillar, formed 
by the constrictor isthmi faucium,and covered by the 
mucous membrane, is thinner than the posterior, and 
is continuous inferiorly with the side of the base oC 
the tongue. The posterior pillar is formed in the 
same manner, by the palato-pharyngeus, and is lost 
in the sides of the pharynx. In their descent, these 
two pillars separate from each other, and leave be- 
tween them a triangular space, in which are lodged 
the amygcUUa, or tonsils. These bodies, of an oblong 
form, and of a spongy and reddish tissue, adhere 
externally to the constrictores pharyngis, which sepa- 
rate them from the internal carotids. Internally, 
they are convex, and present a great number of 
irregular sulci, filled generally by a viscid humour. 
The bottom of these depressions is pierced by the 
openings of the mucous follicles, the assemblage of 
which forms these organs. This reddish surface is often 
the seat of venereal ulcers, but when it is only in- 
flamed to a slight degree, it presents sometimes an 
appearance which might be mistaken for the exist- 
ence of an affection pf thia kind. When absceaaet 
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tee formed in the toniils, the pad may find its way, 
■poDtaneotiuIy and externally^ between the pillars of 
the palate ; but if there should be much delay, the 
abscess must be opened as soon as its size renders 
lespiration difficnlt. This operation^ although very 
simple, might become fiatal. if the instrument were 
introduced too deep, and if it were inclined too much 
towards the angle of the jaw, for then the internal 
earotid would be wounded. In fact, as Boms ob- 
serves, the swelling of the tonsil diminishes the di»* 
tance which separates this body from this vessel, — a 
distance which, in the natural state, is very smalL 
In performing this operation, the instrument must be 
carefully inclined from before backwards, and not 
towards the angle of the jaw. In the operation for 
the division of the tonsils, the anatomical state of 
^e parts must also be borne in mind. M. Boyer 
thinks, that if the complete extirpation of these 
organs is not altogether impossible^ it is at least 
very difficult and dangerous. The excision of a 
portion of the tonsil is not generally followed by 
very great haemorrhage; sometimes, however, the 
arteries which proceed from the inferior palatine, 
from the lingual and internal maxillary, ramify in 
this body, and are sufficiently large to furnish a great 
quantity of blood. 

In the remainder of its extent the internal wall is 
formed by the alveolar arches and internal surface of 
the cheek (vide ^ 4S): it does not present anything 
which ought to detain us for the present. 
• ^ 49. The posterior part of the inferior wall of 
the mouth gives attachment to the tongue, a fleshy 
body, of a pyramidal figure, flattened from above 
downwards, and rounded on its angles, which fills the 
•paee betwieea the inferior alneolar arch and the on 
hyoides. The bate of this organ is fixed on this 
bone^'snd is continuous with the parietes of th* 
pliarynxy mad with the epi-igloltis. The pointy tfr 
Mlwte#'^«llraiiityi W th« 1Mig«M^ ia smooth and 
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ipunded; superiorly, it is almost flat and entirriy 
free; is divided into two portions by a superficiid- 
tulcus, which occupies the median line, and which 
terminates posterioriy in a depression^ which is called 
the foramen C8ecum> or lacuna of the tong;ue: thia 
small cavity is sometimes wanting, but it is generally 
about a few lines in depth, and receives the excretory 
canals of the follicles placed in its neighbourhood* 
The mucous membrane, which covers this part of tha-- 
tongue, presents a great number of papillse, which give 
it a roughish appearance, and which are divided^ 
according to their shape, into lenticular, fungiform, 
and conical. The first, which are only mucous folli- 
cles, form, at the base of the tongue, two lines, which 
are directed from behind to before, and from without 
to within, and terminate at the foramen caecum. The 
fungiform papills, placed on the borders and point 
of the tongue, are rounded and flattened, and appear 
to be supported by a short and narrow pedicle. The 
conical papillse occupy the whole surface of this 
organ, between its circumference and the oblique linea 
formed by the lenticular papillse. They are thion^ 
at the anterior than the posterior part of the tongue, 
and appear to be of a nervous nature. The anteiioc 
third of the inferior sur&ce of the tongue is free, and 
covered by the mucous membrane of the mouthy 
which is there very thin, and forms on the mediau 
line a fold, which is called the curb or bridle of the 
tongue, and which extends from the point of this to 
the level of the symphysis of the chm. The ranine 
veins, which can be seen through the mucous mem- 
brane, pass on each side of this fold, and proceed into, 
the lingual. 

There is very little cellular tissue beneath the mu- 
cous membrane of the tongue, excepting towards its 
base. This organ is chiefly formed of musculax 
fibres, differently interlaced. Some begin and tet^ 
minate in the tongue, others have an extremity situaM 
ted external to this organ. The first, which ccuMtU 
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tute the intrinsic muicles of the tongae, or iHiguliBit 
mu$ele9, form two layers, one transvene, the other* 
longitudiDal. The extrinsic fibres of the tongfiie! 
proceed principally from the stylo-glossus, hyo-gtos-ii' 
sus, and genio-glossus, of which we shall soon haytbr 
occasion to speak. In the middle of the fleshy tissue 
of the tongue we find, on the median line, a fibro<». 
cartilaginous, layer; posteriorly, it is continnoas. 
with the fibrous membrane which unites this organ 
to the body of the os hyoides; anteriorly, it is k>st 
near the foramen ctecum, and gives attachment late*, 
rally to the transTerse fibres of this part. The nervea 
of the tongue are furnished by the internal maxillary^ 
the glosso-pharyngeal, and the hypo-glossal nervesy 
of which we shall speak hereafter, for, during their 
course in the tongue, they do not present anything 
relating to the subject of which we are now treating. 
The lingudL artery, which arises from the anterior 
part of the external carotid, as we shall see in descri* 
bing the upper part of the neck, ascends between the 
genio-glossus and sublingual gland; arrived at thei 
border of the tongue, it passes horizontally from 
before to behind up to the point of this organ, bear- 
ing the name of ranine artery y and is found immer 
diately above the base of the filament of the tongue. 
Thus, when tliis fold requires to be divided, the point 
of the scissars must be carefully directed downwards* 
and not directly backwards or upwards, for then these 
vessels would be wounded*. 

The part of the inferior wall of the month, which 
corresponds to the free portion of the tongue, is 
smooth and concave ; we there observe on each side 

* The wonnduig of the ranine arteries is not the only danger 
to be apprehended from too neat a division of the fraanum lingua. 
The frsnam might be divided to so great an extent as to enable 
the tongue to be carried very far back into the mouth, or so far 
as the top of the larynx, and produce suffocation. It is re- 
ported of the negproes, that they possess very great mobility of 
the tongue, and, when tired of their lives, fre<iuently ^kiU them* 
stives fiytliMwing tlM tongue bo^ into tike laiyaz.-*-^. 
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a kind of projection^ directed obliquely from before 
to behind j and firom within to without, and which 
is formed by the tuh^ingiuil gland. This body, aita- 
ated between the middle part of the lower jaw, the 
genio-gloBSus and hypo-glossui, and the mucous 
membrane of the mouth, it of an oval shape, and pre- 
sents a great number of small excretory canals, which 
open between the tongue and gums. At the middle 
a&d posterior part of Uiis portion of the inferior wall 
of the mouth, we find, on each side of the finenura 
lingnse, the openings from ths emcreiory eanal9 of th0 
moBDiltaTp glamd, or fVarton*t duett. These opeiH 
ings, very narrow and turned forwards and a httle 
upwards, are situated at the top of a kind of mamll' 
lary process. The parietes of this duct are very thin 
in the natural state, but they sometimes become very 
thick and resisting, when, in consequence of the obli* 
temtion of its orjfice, saliva accumulates in it. The 
swelling, which is the consequence of this state, ia 
called mnula; as it increases, it rests in front 
against the os maxillare inferius, and pushes the 
tengue upwards and backwards ; it sometimes also 
occasions obstmctioa of the isthmus feucinm^ and 
suffocation. 

In order to complete the description of the parts 
which contribute to form the lower wall of the mouth, 
we ought to mention the muscles which proceed from 
Uie lower jaw to the os hyoides, &c. ; but, as they 
equally form a part of the anterior and superior regioB 
of the neck, we shall describe them in Chapter VI. 
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CHAPTER IV. 

lATERAL REQIOM OF THE HEAD, OR AURICULAR 

REGION. 

This reg^ton eitends from the external orbitar prooeaa 
and the anterior borderof the masseter^ to the posterioi 
edge of the mastoid process, and from the line which 
circumscribes the upper re^on of the head, to a second 
imag^inary line proceeding from the top of this process 
to the inferior edge of the jaw. It is formed above 
and before by the base of the temporal fossa, beneath 
which we observe the zygomatic arch; before and 
below by the posterior part of the cheek ; in the cen- 
tre by the ear and the superior extremity of the Jieck^ 
and posteriorly by the lateral and back part of the 
cranium. Towards its centie it presents the foramen 
auditorium externum, which is bounded behind by the 
lobe of the ear — a cartilaginous body of an irregulac 
form, presenting projections and depressions which 
render its surface very unequal. The parts to 
be observed on it are, 1. The concha, a deep cavit]^ 
which forms a kind of funnel round the meatus* 
8. The tragui, a flattened and triangular eminence, 
situated in front of the meatus. 8. AntUragus, conir 
cal projection situated opposite to the former, on the 
other side of the concha. 4. Helix, a kind of ridge, 
which commences above the meatus at the anterior 
part of the lobe, and is continued along its upper and 
posterior bolder. .5. Aniihelix, a fold surrounded by 
the preceding ; it commences near the antitragus, and 
goes above the concha towards the superior and ante- 
rior part of the lobe, where it bifurcates. 6. Lastly^ 
the lobule, which forms the inferior extremity of this 
organ. 

The skin which covers the ear is remarkable for its 
extreme fineness^ especially on the different folds which 
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we have just mentioned. It is very smooth^ contains 
a great number of sebaceous folliculesj and is covered 
by hair on the internal iurfiace of the tragus only : it 
is continued into the external meatus, which it lines. 
It is merely separated (torn the flbro-cattilage, which 
forms the basework of the lobe, by a layer of thick 
and serrated cellular tissue, and a few bundles of 
fibrvs, which eonstitute the proper muscles of thili 
organ. A fold formed by this membrane, and filled 
with fetty cellular tissue, constitutes the lobule of the 
ear. On the mastoid process the skin is smooth^fine^ 
and tense, bat at a little distance from this it assumes 
all the characters of the scalp with which the 8upe-« 
lior region of the head is covered. In front of the ears 
the comtnon integuments serve in man for the inser* 
tion of the hairs which form the beard ; in femalei^ 
on the contrary, the skin is smooth and devoid of 
hair. At the upper and anterior part of this region, 
i, e. the temple, the skin presents the same appear*- 
ance as on the forehead, and beneath it is situated some 
cellular tissue, more loose and abundantly supplied 
with fat than at the upper part of the temporal fossa. 
The superficial foscia, after being united to the epi-« 
eranium> attaches itself to the temporal aponeurosis^ 
above the zygomatic arch. This arch, placed hori* 
contally between the ear and the cheek, is formed by 
the temporal and malar bones ; its external surface is 
only separated from the skin by the outer layer of the 
temporal aponeurosis which is attached to it, and by 
Cellular tiflsuei--from which circumstance the arch 
inay be easily fractured. Its internal surface serves 
ibr the insertioh of the inner layer of the same apo 
lieurosis, and is separated from the temporal muscle 
by fiat and cellular membrane, which establish a com** 
munication between the temporal fossa and the mats 
of fat sitaated betweeil the massetef and buccinator 
muscles. 

Abovis the zygomatic arch the layer of lubcuta- 
seouB aeUttUu: tisiae fonas a kmd of Aunia^ whwh is 
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continnouB superiorly with the temporal aponeurosis^ 
in front with the adipose tissue of the cheeky below 
with the superficial fascia of the neck, and behind it 
is very closely united to the external auditory meatus, 
Kear the ear, the fascia is more dense and iesi8tin|f 
than in the other parts of this region ; infenorly it 
gives attachment to the upper extremity of the pla- 
tysma myoides, and to the integument it is united by 
a loose and thin layer of membrane. The anange- 
ment of this aponeurotic layer exerts considerable 
influence on the characters which the abscesses that 
form beneath it present. Indeed its firm and unyield« 
ing texture prevents the swelling caused by the col- 
lection of pus from becoming very large, and renders 
the fluctuation obscure and equivocal, especially near 
the zygomatic arch and the auditory foramen, where 
it is very firmly attached to the subjacent parts. It 
is, therefore, evident that in cases of this kind the 
•urgeon should not wait for the fluctuation to become 
very distinct before he opens the abscess, although it 
sometimes happens that the pus makes an opening 
into the external auditory meatus, and in this way 
spontaneously escapes. 

Immediately beneath the superficial dascia the 
parotid gland is situated, the anatomical relations of 
which are very complicated -and very important in a 
surgical point of view. It is a conglomerate gland of 
rather firm consistence, a reddish white colour, and 
an irregular pyramidal form. It consists of granula- 
tions united by very fine cellular tissue, extending^ 
from the zygomatic arch to about a quarter of an 
inch below the angle of the lower jaw, and from the 
external auditory foramen and mastoid process to 
half of the external surface of the masseter muscle. 
Externally it is rather closely connected to the super- 
ficial fascia, a process of which dips down on the in- 
ner surface of the gland, so as to envelop it on every 
side. This portion of the parotid sinks down very 
deeply between the ear and jaw and eyen beneath the 
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ascending branch of this bone. It rests on the exter- 
nal surface of the masseter, the ascending- brani(;ht>f 
the inferior maxillary bone> the articulation of the 
jaw> the posterior edge of the internal pterygoid. It 
also rests in front of the ear, the stemo-mastoid and 
digastric muscles, the styloid process, the stylo-hyoi- 
dei and glossi muscles, and the external carotid. 
Lafltly from the upper part of the anterior edge of tlie 
parotid gland the Stenonian duet arises ; it proceeds 
from before to behind, following the direction of a 
line drawn from the antitragus to the angle of the 
mouth. The duct rests on the external surface of the 
masseter, at a distance of about four or five lines from 
the zygomatic arch. It is frequently surrounded by a 
portion of gland to the level of the anterior edge of 
the masseter ; at other times it separates sooner,- and 
then proceeds immediately beneath the subcutaneous 
fascia. There are several lymphatic ganglia close to 
the duct, and when they enlarge, its direction becomei 
changed. 

Near the superior and anterior border of this gland 
we observe several filaments of the ftmal nerve, eaca- 
ping from it to ramify on the temple and cheek* 
Leaving the cranium by the stylo-mastoid foramen, 
the trunk of this nerve furnishes to the neighbouring 
parts several branches, the most considerable of 
which are the posterior auricular, the stylo-hyoidiaa 
and submastoidian branches. It then sinks down into 
the substance of the parotid gland, proceeds obliquely 
downwards, forwards, and outwards, and, after thb 
distance of seven or eight lines, it divides into two 
branches ; the one called temporo-facial, the larg^t, 
goes forwards and upwards to the neck of the jaw, 
and ramifies on the temple and face. The other, 
cervico'faciait descends towards the angle of the jaw, 
and subdivides into a great number of filaments, 
which ramify on the os maxillare inferius and the 
upper part of the neck. 

At the superior and posterior angle of the parotid 
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gland, the temporal vein and artery are situated. The 
mperficial temporal vein, after joining the deep vein 
of the same name, descends in front of the ear, dips 
into the substance of the parotid, furnishes a deep 
branch which goes above the digastric, and Opefis 
into the internal jugular vein. Lastly, it joins the 
internal maxillary vein, and leaving the gland at 
its posterior and inferior extremity, descends nearly 
vertical on the integuments of the neck, and takes 
the name of external jugular. 

When the carotid artery arrives beneath the digas- 
tric muscle, it mounts vertically between the ear and 
ascending branch of the lower jaw, and penetrates 
into the substance of the parotid, close to its inferior 
edge, and the stylo-hyoideus muscle. It gives off the 
posterior auricular artery, a small branch which goes 
upwards and backwards through the substance of the 
gland near, the inastoid process, and ramitles on the 
internal surface of the ear and the posterior part of the 
bead. The external carotid then gives origin to the 
masseterine artery, which ramifies on the muscle of 
, the same name. On the level of the neck of the ja^, 
it divides into two branches, the temporal and inter- 
nal maxillary. The latter sinks beneath the jaw ; the 
former, on the contrary, continues its course from be- 
low upwards towards the superior and posterior angle 
of the parotid. After escaping from this gland, it 
winds beneath the anterior and superior muscles df 
the ear, gives off the deep temporal, and becomes 
subcutaneous. (Vide $ 4.) Immediately above the 
bifurcation of the external carotid, the temporal sends 
off the. transveraalif faciei, a branch which proceeds 
across the face between the stenonian duct and the 
ZYgomatic arch, on the external surface of the masse- 
ter. Sometimes, but rarely, this artery arises from the 
external carotid. Before entering into the substance 
of the parotid, this vessel (the external carotid) is con* 
ikectedi by its inner surface^ with the internal carotid, 
afiidr higher up with the stylo-pharyngeus and he^s^^^w^^ 
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\\ incisclesj the styloid process and the aponeurosis e^« 

\ tending from this process to the angle of the jaw. 

I The trunk of the hypoglossal nerve^ which leaves the 

cranium by the anterior condyloid foramen^ is situatCNl 
on the posterior surface of this vessel. 

The internal carotid is situated in front, and to the 
inner side of the external ; its inner surface is only 
separated from the mucous membrane of the pha- 
rynx and the tonsil by cellular tissue and the superior 
constrictor of the pharynx. Anteriorly it is in relatioQ 
with the internal jugular vein, which leaves the cra- 
nium at the foramen lacerum basis craniianddescencit 
behind the styloid process and the muscles inserted 
into it. The pneumogaHric (par vagum), glosso-pha* 
ryngeal) and spinal accessory nerves, leave thecraniiim 
by the same opening. The first descends on the outer 
side of the carotid artery and behind the internal 
jugular vein. The glotso-pharyngeal goes down- 
wards and forwards beneath the stylo-glossus muscloj 
tlien between it and the stylo- pharyngeus, till it 
reaches the inferior and posterior extremity of the 
tongue. The spinal nene passes behind the internal 
jugular vein, in front of the sterno-mastoid muscle, 
through which it passes at its upper third. Lastly, 
behind the internal carotid artery, we find the supe* 
rior cervical ganglion, which separates it from the 
recti antici capitis, and the anterior surface of the 
vertebral column. 

From this anatomical description, it is evident that 
the extirpation of the parotid gland, when this organ 
has become scirrhous, must be an operation cxtremei 
ly difficult of execution*. Indeed, it is impossible to 

* There is no doubt thst in the majority of the eases in whiek 
the parc'tid is said to have been extirpated, a oonrlobate ghin4« 
■itnated in the subtttance of the parotid or its nei{(hboarhood, hs^ 
been mistaken for it. But Barn's araertion (vide Surgical Ana- 
tomy of the Head and Neck, p. S57), that the removal of this 
ffland is impracticable, has been disproved in modem timet by 
^ opentim of Beolsrd, even sdouttisg that the case relaUd 
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do it without opening the eicternal carotid Avterf, and 
dividing the trunk of the facial nerve, which neceoa- 
rily produces paralyMs of the muscles of the corrs* 
sponding side of the face. If the whole tumour be not 
extirpated j and a portion of the scirrhus be left at 
the bottom of the wound, we may expect to see the 
disease return. If the operator, to avoid this fanlt, 
carries his instrument below the situation of the up- 
per part of the gland, it is very probable that he would 
wound the internal carotid artery, which passes in 
front of the styloid process, or the internal jugular 
vein, which is situated immediately behind this pro- 
cess. Several authors have even denied the practica- 
bility of the operation, and have thought that in the 
pretended cases of extirpation of the carotid, a super- 
ficial tumour merely has been removed, which de- 
pressed and even caused atrophy of the gland. But 
the case published by Bee lard proves that it is piac>* 
ticable. The operator should not> however^ attempt 
to remove^ by the first incision, the portion of scii^ 
thus which is situated behind the jaw, for, from the 
swelling, the carotid could not be well secured, nor a 
ligature be applied at so great a depth ; the patient 
might, therefore, die from hemorrhage during the 
operation. It is better to remove first the greater part 

bj Mr. John Bell was not a irenuine one of scirrhous parotid. 
Bums had, however, a clear idea of the difficulties which stood 
in the way of the operation. " The arteries," he says, ** are not 
our dread ; they do not deter us from performing this openUtiaa, 
bat the uitching of the gland into interstices, from which wo 
cannot extricate it, leaves us no hope of clearing away aU tiho 
diseased substances, without which any operation would pxovo 
abortive. This is our chief consideration, and this is the iiuav- 
monntable obstacle, our only barrier." 

In a case of malignant induration of the parotid which I sanf 
at the Hambuj^h hospital under the care of Mr. Fricke, that 
surgeon adopted a plan of treatment, although not new in princi- 
ple, still new in its application to an affection of this particnlur 
part. He tied the external carotid on the side affected ; for 
some time after the operation the tomour stsA^^Wj ^3Hct«bi>«|L's^ 
sise, but ultimately it went into a »taXft Qi *uYff«*?a«fi^ *®^ ^ 
JBM dfed.^T. 



7a LATERAL REGION 

of the scirrhus after Beclard's plan, and then the 
remainder by small strokes of the knife, in order to be 
able to seize the carotid at the moment of its division. 
Moreover, it appears probable, that in the greater 
number of cases the parotid has been supposed to b€) 
extirpated when merely a superficial tumour has been 
removed. In fact, there is generally a lymphatic ganr 
glion situated beneath the portion of the parotid 
which extends below the angle of the jaw, and ano^ 
ther lodged in the centre of this gland, opposite the 
spot where the external carotid bifurcates. It fre- 
quently happens that these are enlarged, which gives 
rise to the mistake to which we have just alluded. 

At the anterior part of this region, we observe the 
nrnssetei' musc/e, the external surface of which is co- 
vered posteriorly by the parotid gland, below by the 
platysnia myoides, in the middle by the stenonian 
duct, facial nerve, and transverse artery of the face, 
and above by the posterior extremities of the orbicu- 
laris palpebrarum, and zygomaticus major. In the 
intermediate spaces it is in contact with thesubcuta- 
neou.s cellular tissue. This muscle is of a quadrila- 
teral form, and is attached on one side to the zygo- 
matic arch, and on ihe other to the angle of the lower 
jaw. The internal surface covers the branch of the 
OS maxillare inferius, the tendon of the temporal and 
the posterior part of the buccinator muscles, from 
which it is separated by a mass of fat and cellular 
tissue. 

The portion of the os maxillare inferius, which it 
situated in this region, bears the name of ascending 
branch; the angle which it forms with the body of 
the jaw or horizontal portion varies according to age. 
In children this angle is extremely obtuse ; in the 
adult, on the contrary, it is nearly straight, and these 
differences, we shall presently see, regulate very much 
the facility with which the jaw may be luxated. The 
branch of the inferior maxillary bone gives attach- 
ment externally to the masseter. Superiorly it foruif 
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two protieMef I this aiiMrlo^ moM eleiraM tllil lii 
ft9Uit\or, and flattened both on ita iHMt BM* ailtt 
Hide, b called the eoro^uM piroett*$. Il gIVM Mttfi^ 
ment to the tendon of the tempOMl ittttMtli''rTi6 
tMHrteriot goM obliqtiiUy f^m widioot hilHUNW Ittd 
ttbm before to bebllid, and terminatea hi ah mItM 
MM cbnviHi bminebce, ehlled the e&nifl» of tiltf JM*! 
it is eoTeM by cartilage, to be artionlated Wwttl 
giUmM ettdUy of the temporal bone* This ttliM 
whidh it dot vety deeji>» la directed downirarda^ mK 
wards and forwttda s it tt compoted of two patti tt 'l, 
posterior concave^ atid bonoded behind by theg kiM m 
flssare, and the anteHof parietes of the eitemal atiAA 
Uny opening; and an anterior concaTe from WllhdVI 
inwards, formed by the transverse roiH of the tj^iMk^ 
tic process. Internally this entity Is clrenmscribeif bj 
the spinous process of the sphenoid j thus, disMP 
t!oh of the jaw, inwilrds, ontwatds, or backwatdU'll 
qnite Impottible. For the jaw to be diskMiWed MU 
Wards, it ianeceteAry that the axis of the «otidyUi 
fbhh'with the base of (he eitofliam an aente aqglS| 
the kpti of which is tamed forwards in place of fohil« 
ifntnA obta*e adglCythe apei of which is turned ill H 
draefeftt direction, as Is the caae ita the adult wbell 
th« filodth is cIoMn). and in children^ whatever may bi 
thie ponitiota of the jaw. In ehildren, fh>m the nearlV 
hbrisottiar situation of the ramus of the jaw, th6 
a^Mident «f»!dom oo<mnH*4n adaitt, only when tte 
motttfa la closed. But ia adults, every cause imlcepw 
fibte ofsepamtin^ the lorWer jaw beyond its taattfral 
ffiteits flttay produce dislocation. 
" The internal irtirfticd of the ramoi of the jaW pf 
tMts Tftequarities at its inferior part, Whitih ftttife for 
the nvterfioo cf the llbre« 6f the iiUenuU pterygM. 
TMs mascfo is attached saperiorly to the pt^goid 
m^a; the upper part of its external snrfece is sepa- 
Mted from the bmncfa of the law by a space,ln which 
iBfe' Veiwii iM Itaiftaa afe kdred, of which we shall 
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{M'e^erffly sjpieak. The internal -Burface is connected 
tftt|>^fiorly with the circumflexns palati and the supe*- 
rior constrictor of the pharynx, and inferiorly with 
tu^ maxillary gland. 

*• The external pleiygoid,^h\ch ia lodged in the zy- 
liomatic fossa, and is of a pyramidal shape, is attached 
td the anterior part of the neck of the jaw ,• it pro- 
ceeds inwards and forwards towards the internal sur- 
fti^e of the pterygoid process, to which it is attached 
by its base, as well as to the inferior part of the zygo^ 
ibato^tempofHl surface of the spheno-maxillary fis*- 
Mtre. Externally, it is connected with the temporal 
iduscle; internally to the outer surface of the ptery«* 
^rdeilks intemus { inferiorly, with the upper parietes 
df the zygomatic fossa. 

'Between the sphenoid and external pterygoid 
Atiicles the trunk of the inferior mcunHary nerve ia 
s^ruated^ which heaves the cranium hy the foramen 
dViale^amil dirides into two principal branches ; the one 
ioperior and external, giving origin to the deep tem<^ 
por.il,ma8Beterine, buccinator, and pterygoidien twiga 
ri^tlhe other inferior and larger, furnishing the dental^- 
Ung^l, and auricular. The linf/ual nerve, situated 
ftnit between the pterygoid muscles, and the constrie*- 
tor of tlie pharynx, where it rests in opposition against 
the chorda tympani, descends obliquely between the 
interna I'pterv gold and the ramus of the jaw ; then be- 
tireen the mucous membrane of the mou^h, and th6 
si/b^maxillary gland as far ns the duct, the course of 
which it follows to the inferior and lateral parts of 
t!h6 totigue. Tlie inft^ior detUnl nerve, a little laiger 
ftian' the preceding, descends by its side between the 
^b pterygoid muscles; then behind the branch of 
the jaw to the level of the inferior dental opening, 
iMo which it enters. This foramen is situated im'* 
■ilediately below the point of the attachment of 
th^ internal pterygoid muscle, and is situated about 
a(tl inch atid a half from the temporo-maxillary artif 
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eolatioB. The situation of this nerve explains how 
fracture of the neck of the jaw is sometimes accom- 
penied with such acute pain. 

The internal mctxUlary artery, as we have stated, 
leaves the external carotid on a level with the neck 
of the jaw, and dips beneath the bone by makings a 
curve inwards and downwards ; it then goes directly 
inwards, passing between the dental and lingusJ 
BerveS; and giving origin during this course to the 
arteria meningea media. This branch passes directly 
from below upwards, beneath the external pterygoid 
to the foramen spinosum* by which it enters the cra- 
nium. It then gives off the itiferior dental branch, 
which proceeds between the internal pterygoid and 
the branch of the jaw, behind the dental nerve to the 
oriHceof the inferior dental canal, into which it pene- 
trates, to be distributed to the teeth and chin. The 
small distance which exists between the posterior por- 
tion of this canal and the roots of the last great molar 
tooth, explains why the extraction of this tooth is 
sometimes followed with such copious hsmorrhage ; 
for the dental artery may be easily wounded during 
this operation. After having given off these branches, 
the internal maxillary artery passes between the two 
pterygoid muscles, goes a little forward towards the 
maxillary tuberosity, and furnishes the posterior deep 
tenipoi'eU, the moif^eterine and pterygoidien branches. 
The artery then makes a curve and becomes vertical, 
lo pass between the points of attachment of the ex- 
ternal pterygoid, and reach the bottom of the zygo- 
matic fossa, where it is lodged between the temporal 
muscle and the bony parietes of this cavity. During 
this course it gives origin to the buccal, anterior 
deep temporal, alveolar, and infra-orbitar ; lastly, 
when the artery arrives towards the floor of the orbit, 
the vessel takesan horizontal and transverse direction, 
sinks into the fiat and cellular tissue, which fills the 
spheno-maxillarjf fossa, and divides into foui branches, 
pif,led the vidian, pterjfgo-paia^inef superior -jjola^imf 
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t^iidfinheno-paldHne. All these veisels^ with theexcep- 
tibn of the middle meningeal artery, are accompanied 
,with veins^ which open into the jugular. Lastly^ At 
the top of this fossa the ganglion of Meckel is situ- 
ated, a sm^ll reddish body, which sends off the 
sphenO'palatine, palatine, vidian, &c. 

The gygomatic fossa is a cavity situated between 
the posterior edge of the external ala of the pterygoid 
process and the crista which descends firom the malar 
tuberosity of the superior maxillary bone, and which 
separates the canine fossa from the maxillary tubero- 
sity. In front it is formed by the posterior surface of 
the malar bone, and by the tuberosity on which the 
orifices of the posterior dental canals are situated — 
openine^sby which the branches of the alveolar artery 
enter the alveoli. Inferiorly, the maxillary tubero- 
sity articulates with the os palatinum, which in its 
turn articulates with the pterygoid process of the 
sphenoid that forms the posterior parietes of this 
fossa. The space which exists between the maxil- 
lary tuberosity and the pterygoid process is called the 
pterygo-masnllary fissure. It unites nearly at right 
angles with the spheno-maxillary fissure, and leads 
iqto the fossa, which bears this name. This cavity, 
rather deep and narrow, is continued behind, and a 
little below the orbit, and is formed by the superior 
maxillary bone in front, the palatine internally, and 
the sphenoid posteriorly. We observe at its pos- 
terior and inferior part the internal orifice of the /ora- 
men maxillare inferius (for. rotundum), which giveft 
passage to the second branch of the fifth pair, and 
which we have already traced through the top of this 
cavity to get into the spheno-maxillary fissure and 
infra-orbitar canal. 2. That of the vidian caniit, 
which traverses from before to behind the base of the 
pterygoid process, and gives passage to the vessels and 
serves of the same name. S. That of the pterygo^ 
jiflqttine canal, a space left between the suture formed 
by the palatine and sphenoidal bones being trarersM 
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by an artery which, like the vidian, is distributed to the 
superior part of the pharynj^. At the internal part of 
this fossa, we find the apJieno^palcUmeforamenf which 
opens at the posterior part of the upper meatus of the 
Qares, and gives passage to the sphenO'pcJatme artery , 
Lastly, at the inferior part of this cavity, the superior 
orifice ot the anterior palatine canal,ihe existence of 
whose anterior opening we have already mentioned, 
at the posterior part of the roof of the palate. 

Behind the temporo-maxillary, articulation, we 
observe the extei*nal auditory meatus, the orifice of 
which is situated at the bottom of the concha, about 
four lines in length, and three in breadth. The 
length of the meatus is ten or twelve lines ; its direc- 
tion is oblique from without inwards and from behind 
forwards, and its axis forms with that of the infundi- 
buliform cavity, of which it is a continuation, an angle 
of about sixty-nine degrees. It is also slightly 
curved, and presents a slight convexity upwards. Its 
internal extremity is divided obliquely from above 
downwards and within outwards, and is closed by the 
membrane of the tympanum which separates it from 
Ihe cavity of this name. From the oblique direction 
of this membrane, it is evident that the inferior pa- 
rietes of the auditory meatus is longer than the supe- 
rior, for which reason it is necessary in extracting a 
foreign body from the meatus to introduce the instru- 
ment along its lower parietes. Another reason in 
favour of this precept is, that the vertical diameter of 
this tube being greater than the transverse, the foreign 
body, if it were round and occupied exactly, the trans- 
verse diameter would necessarily allow, in the other 
direction, a space though which the instrument 
might pass beneath it. 

The parietes of the meatus are in part fibro-carti- 
laginous and in part osseous. The first portion is 
formed by a triangular fold bent on itsell^ aifd the 
base of which is continuous with the tragus and the 
anterior and inferior part of the concha. Above and 



behind it does not completely lind the auditory pes- 
mge, and internally and anteriorly it is intimately 
united to the edge of the osseous portion. We may 
also observe two or three transverse folds which are 
filled by flbro-cellular tissue, and which are called 
the incisuree of Santorinus. It is through these open- 
ings that the pus collected beneath the sub-parotid ien 
fescia sometimes penetrates into the meatus and 
makes its escape. The bony part formed by the tern* 
poml is longer than the cartilaginous portion. The 
skin which lines this canal firmly adheres to the sub- 
jacent partSjand covers a great number of small glands 
which secrete the wax; at the bottom of the meatus 
it is reflected on the membrane of the tympanum, so 
as to form a cul de sac. In some cases of deafness^ 
great benefit has been derived by perforating the 
membrane of the tympanum*. In this operation the 
membrane should be perforated at its lower part, so 
as not to wound the chorda tympani, and the manu«* 
brium of the malleus. Of the cavity of the tympa-* 

* The perfoMtion of the membrane of the ttmiiantim was first 

Serformea on the human subject by Eli, a Swiss, in 1760. Soma 
ave supposed that Cheselden performed this operation ; he cer- 
tainly tried the experiment of breaking the tympanum in both 
6ars of a dog, to see what effect would be produced on the powelf 
of hearing ; and not finding it diminished, he recommended the 
operation. ** It may be concluded," he says, " that the mem* 
brana tympani, though useful in hearing, is not the seat of that 
sense ; ana if any disease in that membrane should obstruct tho 
passage of sounds to the internal part of the ear, which are the 
seat of that sense, an artificial passage through that membrane 
might recover hearing, as the removing the crystalline humour« 
when that obstructs light, recovers sight." — Cheselden'sAnatomv, 
Bdit 5th, 1740, p. 806: 

8ir Astley Cooper was, however, the first to carry this oper»> 
tion into execution on the living subject in this country, and m aa 
admirable paper published in the Phil. Transactions for the year 
1801, stated distinctly under what circumstances the operation 
might be performed with a probability of success. The operation 
only relaeYes in cases of deafness arising from the closure of the 
EuBtaehiau tube; but it has been so often performed without 
regard to this fact, that discredit has been thrown on the opera- 
tion, and its real merits too much overlooked.-«T. 
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num and the internal ear^ it is not our province here 
to speak. 

The mastoid process is $itqated behind the ear, and 
gives attachment to the sterno-mastoid and splenius 
muscles. Abscesses of this part^ situated immediately 
beneath the skin, present all the character of 
phlegmon ; but they sometimes open into the meatus 
auditorius before the integuments give way. If, on 
the contrary, they are seated beneath the aponeurosis 
of the muscles, the swelling which they form is long, 
but not very considerable. They are in general pre- 
ceded by severe pains, and frequently accompanied by 
a morbid state of the bone. The cells, large in pro. 
portion as the individual is advanced in years> occu<» 
pies the interior of the mastoid process, and commu- 
nicates with the cavity of the tympanum. In cases 
of deafness, attributed to the obstruction of the Eusta* 
chian tube*, some surgeons have advised this per- 
foration; but, at present, it is seldom practised, 
excepting in caries of the bone. 

In order to complete the description of this region, 
we should speak of the upper extremity of the pha* 
rynx, which is situated at the base of the cranium 
between the vertebral column and the posterior open- 
ings of the nasal fossae and mouth; but as this part 
extends some way into the anterior region of the 
neck, we shall defer speaking of it until the next 
chapter. 

* In the last case witli which I am acquainted whe>e the per> 
foration of the mastoid process was performed on aceouat of deaf* 
ness, arising from closure of the Eustachian tube, the life of a 
celebrated individual was sacrificed to the operation. — T. 
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CHAPTER V. » •< 

AKTEWOR CERVICAL EEOIONI = ..Jl 

4 68. The narrow part of the trunk, placed bet % i %lm 
the head and the chest, and called the neck, is of a 
TouodiBh form, but may, however, be divided inlo 
two regions, an anterior and a posterior one. The 
anterior rcg^ion is bounded above by the base of >4fce 
lower jaw, and the mastoid processes ; below, by IJibe 
flteronm and clavicles; laterally, by a line; wMlh 
nearly corresponds to the edge of the -trapc<fe44s 
muscle, running from the posterior part of the wH fc 
toid process to the acromial extremity of the cla^'elb. 
The middle and superior portion of t))i^ region *1i 
bounded by the lower part of the chin, and the in A- 
rior wall of the mouth. We feel the os hyoktea 
through the skin below, and still lower, the projection 
of the thyroid cartilage. When the base of tlie enH 
nium is placed parallel to the horizon, the first p«iu 
tion of the neck is almost horizontal, and, in tho 
adult, the os hyoides is situated about four orftlrb 
fingers' breadth behind the chin, and a quartef of^ 
inch below the edge of the jaw. in the median i'nt^, 
between the os hyoides and the thyroid cartilag!^ 
there is a slight depression, but there is none laterally. 
Below the thyroid cartilage we find a second holtoW, 
corresponding to the space which exists between ifaia 
organ and the cricoid cartilage. This last, likd tkib 
body of the os hyoides, forms a semi-circular pro» 
jection, and is situated at the top of the trachea and 
the thyroid gland, which can be felt through the iff4 
teguments. lastly, completely at the inferior and 
central part of this region, between the upper edge^f 
the sternum and the tendons of the sterno-m.astoid 
muscles^ we find a hollow, which corresponds ttf 
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tbat portion of the trachea that is situated below the 
inferior edge of the thyroid gland. In the adult, the 
■uperioredge of the thyroid cartilage is about six fin- 
gers' breadth distant from the stem urn, and the middle 
of this distance corresponds to the sqperior edge of 
the thyroid gland; hut when the head is turned 
back, as is done in the performance of the greater 
Dumber of operations on the neck, the relaitive posi- 
tion of the parts which we have just men lionedf is 
considerably changed. In fact, the anterior part of 
the neck only forms an oblique line from the chin to 
the sternum, and a distance, of about four or five 
fingers' breadth, then exists between the. chin and the 
■operior edge of the thyroid cartilage. The distance 
between this edge and the superior one of the thyroid 
gland is about three fingers' breadth, and about four 
from this last point to the upper extremity of the 
•temum, in place of three, as in the ordinary position. 
It is important to recollect this, for it is in this part 
the operation of brdnchotoroy ig performed; - 
, On each side of the part just described, we notice 
the projection of the sterno- mastoid muscles, which 
approximate very much inferiorly, but diverge from 
Mch other as the^ ascend. It is the anterior edge of 
the stemo-mastoideus, as we shall afterwards see^ 
which ought to guide us in tying the carotid artery, 
the pulsation of which may be felt between this pro- 
jection and the larynx-. External to the sterao-mastoid, 
at the inferior part of this region, we see a triangular 
hollow, circumscribed by this muscle before, behind 
by the projecting border of the trapezius, and below 
by the clavicle : we can here feel, throagh the inte- 
guments, the scaleni and levator scapule muscles, 
tome lymphatic glands, the brachial plexus and th^ 
pulsation of the axillary artery. < In general, the exv> 
tent of this triangular space is greater in the female 
than in the male ,* but it may vary from an inch and a 
half to three inches, according to the individual. The 
hftse !• bounded by the clavicle ; this bone is natarailf 
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directed from above do wd wards, and from behind for** 
wards; but it may change its direction, either by the 
displacement of its acromial, or the elevation of itf 
sternal extremity. The height at which it is found 
may also vary, according to its greater or lestiet 
degree of convexity, or as it may be totally raised by 
an aneurismal tumour; but, whatever may be iki 
cause of this anomaly, it is always a troublesome ciiw 
cumstance in the operation for tying the subclavic^ 
artery, an operation in which we make the external 
incision parallel to the superior edge of this bone« 
between the stemo-mastoideus and the trapezius 
muscles. 

The skin which covers the anterior region of the 
neck is, in general, white, fine, and soft : we remark 
many transverse wrinkles in it, arising from the 
contraction of the platysma myoides, and» in the 
adult male, hairs on the sub-buccal portion^ which 
form part of the beard. 

§ 64. Immediately under the skin, we find the w^ 
perficial fascia, and between its two layers, the pla- 
tysma myoides. This muscle is quadrilateral and 
very thin : it is attached inferiorly to the subcuta- 
neous cellular tissue that covers the deltoid and peo-i 
toralis major ; higher up its fibres are directed oh* 
liquely upwards and inwards, and are lost above the 
lower jaw on the inferior part of the cheek. On the 
chin the anterior part of the muscle is confounded 
with that of the opposite side, but it separates in de« 
scending, and thus leaves, on the median line« a tri« 
angular space, in which the two layers of the supeiw 
ficial fascia of the neck unite, and form a thick and 
resisting membrane. This fascia is continuous supe* 
riorly with that which covers the parotid gland: on 
the side of the neck it forms a dense layer, which, on 
the upper portion of the sterno-mastoid muscle, ad- 
heres strongly to the skin. Near the anterior edge of 
the trapezius, it loses its aponeurotic appearance ; but 
it first sends pfifan eloogatAoo^ which iaatt^^hed \q tba 
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temporal bone near the mastoid process^ and which 
dips beneath the anterior edge of the Btemo-mastoid 
muscle. Inferior] y^ it is prolonged on the anterior 
surface of the sternum, under the form of subcb- 
taneous cellular substance; and, on the upper edge of 
this bone> between the tendons of the sterno^mas- 
toidei, it sends off an elongation, which proceeds 
backwards and downwards, and unites with another 
aponeurotic membrane. The superficial fascia of 
the neck is formed by the subcutaneous cellular 
tissue : in very fat individuals it is indistinct, whilst, 
in lean and anasarcous subjects, it has the appearance 
of an aponeurotic membrane ; but it is chiefly when 
tumours exist in this region, that it becomes strong 
and resisting: we, however, never perceive muscular 
fibres in it. 

§ 65. The external jugular vetn, which we have 
already seen descending from behind the parotid 
gland, upon the lateral part of the neck, continues itft 
course immediately under the platysma myoides and 
the superficial fascia, towards the posterior edge of the 
inferior extremity of the stemo-mastoid muscle : it 
then descends vertically to reach the subclavian vein. 
During this course, it follows nearly the same di^ 
rection as the fibres of the platysma myoides : when 
phlebotomy is performed here, it is, therefore, proper 
to make the opening more or less oblique in relation 
to these fibres. 

A vein descends from the lateral part of the face, 
runs under the superficial fascia on the fore part of the 
neck, and along the anterior edge of the stemo-hyoid 
muscle, and often acquires a considerable size near 
the bottom of the neck, and communicates with that 
of the opposite side by a pretty large branch. In the 
operation of bronchotomy, this anastomosing branch 
may be opened in dividing the integuments; and the 
blood that escapes might embarrass the surgeon, but 
it will not be productive of any bad consequence. ^ In 
flact; this vessel, as well as its lateral branches, being 
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situated immediately under the superficial fascia, and 
above another aponeurosis still deeper, whiqh we 
shall presently notice, the blood will escape exter- 
nally with greater ease than it can flow into the 
trachea. 

§ 66. Under the superficial fascia of the neck, we 
find a second aponeurotic cellular membrane> whibh 
constitutes the deep fascia : it is fixed superiorly aloiigf 
the e<%e of the lower jaw, is continued laterally with 
the stylo-maxillary ligaments, and divides into two 
layers, to surround the sub-maxillary gland: it is 
attached to the projecting part of the thyroid carti- 
lage, and again forms two layers. The anterior layer 
is extended upon the tendons of the sterno-mastoid 
muscles, and becomes continuous with the superfi- 
cial fascia on the anterior edge of the sternum ; the 
posterior proceeds to the posterior surface of the 
sternum, and is separated interiorly from the anterior 
layer by a quantity of fatty cellular substance, which 
generally incloses some lymphatic glands. Upon 
the sides of the neck, this fascia degenerates into cel- 
lular tissue: its appearance also varies much, ac- 
cording to the individual; sometimes it is thin and 
cellular, at other times it is thick, and almost aa dia 
tinct as the aponeurosis of muscles. 

One of the principal uses of the cellular layers, 
which surround the inferior part of the neck, is to 
resist the pressure of the atmosphere in the mom^at 
of inspiring, and to prevent the trachea from being 
compressed by this force each time the thorax dilates. 
Thus, when in consequence of an ulcer, or other 
causes, these fasciee, and the stemo-hyoidei and ster- 
no-thyroidei muscles placed under them are destroyed, 
the parts which at this point close the top of the 
thorax are not sufficient to resist the pressure of the 
atmosphere, and, when the chest dilates, they are 
forced inwards, and by pressing on the trachea, pro* 
duce a considerable difficulty in breathing. 

Borne lymphatic gan^lia^ as w? h»ve said, aro 



AiSrtERIOR CERVICAL REG16]*. SO 

Xound above the edge of the sternum , in the adipose 
in^ss sitaated between the superficial aiMl deep f^sciee. 
^hen these glands enlarge^ a tumour arises which 
niay be mistaken for a morbid state of the thymus 

§land ; but it does not produce the same degree of 
yspnoea^ the deep fascia preventing it from com- 
pressiAg the trachea. We also find lymphatic glands 
in other parts of the neck : some are placed above, 
and others below the fascia; and from these differences 
of situation arise great varieties, both in the cha- 
racters and treatment of the tumours which they 
form. In fact, tumours situated between the inte- 
guments and cervical fhscia are superficial, circum- 
scribed, prominent, and moveable, l^or a long time, 
by pulling these tumours outwards, we can raise them 
sufficiently to be able to pass the fingers between their 
^pase and the neighbouring parts. They, however, 
form connections at last with the fascia behind them, 
and cause either a thickening of that membrane and 
its adhesion to the adjoining parts, or else its absorp- 
tion, in which case they sink among the deep parts 
.to which they also become adherent. Therefore, 
wlien, from their anatomical structure, extirpation is 
deemed advisable, the operation ought to be per- 
formed without delay, before adhesions form. The 
tumours which form under the cervical fascia are 
ihore frequent and more dangerous than those that 
jfornii above that meinbrane. The resistance which 
this fascia offers to their development, flattens them, 
jBud prevents the appearance of any external pro- 
jection^ before they nave acquired a very considerable 
^i?e. They, therefore, can only extend inwards aqd 
sink between the muscles, vessels, and other deep 
parts ; their extirpation is, consequently, attended 
.with very great difficulty. This circumstance ex- 
plains why these tumours occasion a difficulty in 
brekthing, much more severe than their size would 

"J dT. Undet the parts we have mentioned, we see 
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tbe sterno-mastoid muscle and the os hyoides^ wUieli 
dirkie this region into three distinct portion^ '^isky 
the Bub-mai[illary, which extends from the lower> jaw 
tO'tfae OS hyoides and the sterno-mastoid ; theBecond^ 
the sub-hyoidean, bounded by the os hyoidea, the 
sternum, and the sterno-mastoid ; the third, or supfia* 
clavicular, situated behind the last muscle, above the 
davicle, and before the trapezius. The sterno^^iuMw^ 
toid muiicle is a long, flattened, fleshy bundle, about 
two inches broad, narrower in its middle than at its 
extremities, and situated at the lateral and anterior 
part of the neck. Its inferior extremity is bifurcated^ 
to be implanted into the sternum and the anterior pittrt 
of the clavicle; it then runs obliquely upwards, baol&r 
wards, and a little outwards, to be fixed to the mastoid 
process, and to the external third of the superior ridge 
of the occipital bone. The anterior edge of this 
muscle corresponds with a line drawn from the ante* 
rior part of the mastoid process to the centre of thb 
upper extremity of the sternum. 
■ $ 68. The OS hyoides, formed of five distinct pieces 
susceptible of moving on each other, is situated 
transversely at the superior pert of the neck. The 
middle bone, or body of the os hyoides, is quadrihu* 
teral, and flattened from before to behind. Tbe es- 
temai surface is convex, irregular, and presents on the 
sides two small fossee, separated by a ri^Jge. The two 
lateral portions, or ffreai eomua of the os hyoides^ ere 
long and narrow, and are articulated by their anterior 
extremity with the sides of the body of the bone. 
Lastly, the two superior, or small cornua, are shorts- 
pyramidal, inclined backwards and upwards, and 
placed above the point of union of the body with the 
great comua. 

$ 69. Above the os hyoides, and immediately under 
the platysma myoides and the fascia of the neck, we 
find the digastric muscie, which is thick and fleshy at 
its extremities, and tendinous in tbe middle. Tbe 
ao^ripr \)^\\y of this muscle it flKod tp (he in|er|Mil 
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iJbffii»e of the lower jaw ; it then descends obliqaeljr 
backwards towards the upper edge of the oa hyoidea, 
where it becdmea tendinoasy and paaaes through ao 
0pemiig m the tendon of the stylo-hyoideus muaoloi 
being attaohed to this bone. The posterior' belly then 
vnnsobltqaely backward, upward«aDd outward, paases 
across or before. the inferior extremity of the stylo* 
hyoid muscle, and terminates under the trachelo mai« 
toideus, splenius, and stemo-mastoid, at a groove oa 
tte inferior surface of the temporal bone, behind the 
mastoid processt , . 

. $ 70.' The triangular space found between the upper 
^dge of this muscle and the lower jaw, is almost en** 
titelx filled by the sub-maxillary gland. This gkind 
is'lodged, as already mentioned ($66), between two 
layers of the deep fascia ; it is considerably smaller 
than the parotid, of an oval, irregular form, and ilat- 
tened on three sides. Behind, it extends as for as 
tiiis angle of the jaw, and is united by loose cellular 
tissue to the lower extremity of the parotid gland. 
Its aqterior extremity is divided into two portions, 
ene of which, being superficial, advances towards 
the! digastric^ and the other, deep» lies under the 
iiiyio4iyoid' muscle, and joins the sublingual gland, 
ka external suriice lies close upon the internal 
pt^ygoid muscle and the internal surface of the 
k>w)er: jaw. - its lower surGace is covered by the 
platysma myoides and the sub-cutaneous aponeurotio 
layers^ we. frequently find two lymphatic ganglia 
here,' which correspond with the two lobes: which 
this gland usually forms. When these glands increase 
ii»'size,they push the sub-maxillary gland behind the 
jaw, and form a tumour, which may easily be mis* 
taken for a schirrous state of that organ. It is even 
pr<>bablej that in thd greater number of cases, where it 
has been supposed that this gland has been extirpa^ 
tsd,. th^se ganglions were merely removed, though 
frpih their morbid condition they w?lP9 not distin- 
guishable from the gland itself , 
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The interaal sarface of the sub-maxillary glafid 
it in connection with the middle of the digastric, and 
With the stylo-hyoid, stylo-glossas; and mylo-hyoid 
muscles, the lingual and hypoglossal nerves, and thie 
fecial artery. Lastly, the excretory duct arises from 
ita anterior and superior part, and proceeds forwards 
and upwards, between the mylo-nyoid and genio-* 
glosBus muscles, towards the inferior wall of the 
mouth (see § 49). 

§ 71. The mylo-hyoid muscle, covered by the di- 
gastric, platysma myoides, and the sub-maxillary 
gland, is thin, flattened, of a triangular form, and di- 
rected obliquely from above downwards and inwards j 
superiorly, it is fixed to the internal oblique line of 
the lower jaw, from the symphysis as far as the first 
molar tootn; inferiorly, it is attached to the body 
of the OS hyoides; before, it is united with that of the 
opposite side, and forms a kind of tendinous raph^^ 
which extends from the chin to the os hyoides. Its 
inleroal surface covers the genio-h yoid« genio-glossus, 
and hyo-glossus muscles, the sub-lingual gland, and 
the lingual nerve. 

§ 79. Behind the sub-maxillary gland, and under 
the posterior belly of the digastricus, we find the 
stylo'hyoiil muscle. This long, thin, fleshy bundle 
follows the same direction as the last, and is fixed to 
the body of the os hyoides and the styloid process^ 
near its base. It covers the external carotid^ facial^ 
and lingual arteries, the internal jugular vein, the 
Btylo-glossus, stylo-pharyngeus and hyo-glossus 
muscles, and hypo-glosscU nerve. This nerve leaves, 
the cranium by the anterior condyloid foramen, and 
then passes between the internal carotid artery and 
the internal jugular vein, a little below the level of 
the inferior edge of the jaw, then under the termina- 
tion of the facial vein, and upon the external carotid 
artery. Beneath the tendon of the digastric, it sends 
pff a descending branch, and forms an angle in its 



ANTERIOR CERVICAL REGION. 93 

ascent towards the tongue, betwixt the mylo-hyoid 
and hyo-glossus muscles. 

§ 73. The /acta/ artery, yfhich arises from the fore 
part of the external carotid, behind the digaatrici 
goes almost transrersely inwards and forwards to tfie 
angle of the jaw, passing under the hypa-gloiMl 
nerve, the digastric and stylo-hyoid muscles, and the 
aub-maxillary gland, in the substance of which it is 
occasionally more or less deeply lodged. It then 
bends between that gland and the base of the lower 
jaw, and mounts towards the angle of the moath 
(see § 89). In this course it is very tortuous, and 
sends ofif the inferior palatine branch, which is distri- 
buted to the pharynx, a number of branches to the 
sub-maxillary gland, and the sub-mental branch,yithich 
runs from behind forwards, under the inferior edge 
of the jaw, between the platysma myoides, the digas> 
trie, and mylo-hyoid muscles, as far as the median 
line, where it bifurcates, to anastomose with that of 
the opposite side, and to send a branch to the chin. 

The facial vein does not accompany the facial 
artery under the sub-maxillary gland, but passes be- 
hind its posterior extremity, and opens into the inter- 
nal jugular vein, immediately under the edge of the 
digastric muscle. 

When tumours are extirpated from this part of the 
sub-maxillary space, a lesion of the facial artery is 
almost inevitable, expecially when the tumour is 
formed by the sub-maxillary gland, or has taken the 
place which this gland usually occupies. These con- 
siderations have induced Mr. Velpeau to imagine 
that, in cases of this kind, we ought to begin by 
tying this vessel, which can be readily found between 
the comu of the os hyoides and the sub-maxillary 
gland, by making an incision from this last organ to 
the fore part of the stemo-mastoid muscle. When 
the head is neither turned forwards nor backwards, 
all the parts which we have noticed as being lodged 
in t)ie ^^b-maxills^ry space^ are more or less concealed 
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by the lower jaw ; but when we turn the head back^ 
the hoDow which exists between this bone and the 
mylo-hyoid muscle is greatly diminished, and the 
organs in this part are pushed outwards, and become 
more accessible to the operator. We ought to recol- 
lect that this position facilitates the extirpation of 
tumours Arom this part. 

§ 74. Under the mylo-hyoideus, on the fore part of 
the neck* we find the f/ewo-hyoideus, fleshy, slender^ 
and short ; it is fixed to the lower part of the sym^ 
physis of the jaw, and to the body of the os hyoides | 
Its internal surface lies upon the genio-glossus and 
hffO'glossus. The last is thin, broad, and quadrilate^ 
ral; it is fixed to the upper surface of the larger 
Cotnu of the os hyoides, to the internal surface of 
that bone, to its smaller cornu, and mouuts on the 
side of the base of the tongue, in the substance of 
which it is lost. Its external surface is covered from 
above downwards by the stylo-glossus and mylo-* 
byoideus, and the hypo-glossal nerve, the sub-max* 
illary ^land, and the genio-hyoid, stylo-hyoid, and 
digastric muscles. The genio'glossus is triangular, 
tod flattened transversely ; its fibres are fixed to the 
superior process of the chin, from which they proceed 
to terminate in the tongue, from its base to the ex- 
tremity. The external surface is covered by the sub- 
lingual gland, and by the stylo-glossus, hyo-glossus, 
and mylo-hyoides ; its internal surface is contiguous 
to that of the opposite side. 

§ 75. The lingual artery, which arises behind the 
digastric, from the external carotid, a little under the 
fkcial, runs in a serpentine direction upwards and 
fbrwards, until it reaches the larger cornu of the os 
hyoides,* in this course it is in contact with the hypo- 
glossal nerve : near the insertion of the hyo-glossns 
into the body of the os hyoides, it runs horizontally 
forwards, passes between the hyo-glossus and the 
CoBBtrictor pharyngis inferior. U then a*cetvd% between 
tbe hjro'glossus and geDic-gloaaus, anii «l\x«^«ixA% 
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between this last muscle and the sub*lingtial gland as 
fttr as the base of the tongue^ where it changes its 
direction and name (see § 49). Until the lingual 
artery arrives at the junction of the cornu of the oa 
hyoides with the body of that bone, it is only covered 
by the skin^ the platysma, the fascise of the neck^ the 
lingual nerve, and the hyo-glossus; but^ when the 
artery advances forward to sink into the substance of 
the tongue, it is necessary, in order to reach it, to 
divide not only the skin, the platysma, and the fascise^ 
but also the anterior belly of the digastricus, the 
mylo-hyoideus, and the genio-hyoideus. The most 
convenient place, therefore, to tie this vessel is where 
it runs parallel to the larger cornu of the os hyoides : 
it is then rather superficial, and is neither in contact 
with many muscles nor more than one nerve. This 
operation is, indeed, seldom necessary ; but, as Burns 
observes, by doing it we may extirpate a lorge part of 
the tongue withoutdanger from haemorrhage*. 

After the descriptions which we have given, both 
in this and the preceding chapter, of the anatomical 
■ituations of the parts that surround the lower jaw, it 
is evident that, in the removal of ihis bone, the diffi- 
ealty and danger will be increased according to the 
extent of the part removed. Its anterior extremity is 
hot in contact with any large arterial trunk; but be., 
hind the mental foramen it is in contact with the 
fsscial artery : we are, therefore, in general, obliged 
to tie this vessel in the operation ; the lingual artery 
and the internal maxillary may also be equally con- 
cerned. Lastly, the destruction of the anterior point 
of attachment of the muscles which raise the base of 
the tongue and the larynx in deglutition, may some- 
times renderthis movement difficult, orevenimpossi- 
•ble; but the observations of MM. Dupuytren, Graefe, 

• This operation was performed gome time a^o \i^ Wt.'^^wcvko^ 
of Bath. Mr. Norman had occasioii to Tea\ov©A\a.^ft\iw^'««^^''^ 
tte tongue on account of a canceroiia affect\oii ol Wv* wc^%».%«»'^ 
rwjr properly liwt secured l»th Hnguai w\«riesv— 1^« 
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If oU^ and M'ClellaD, prove that this danger is not bo 
great as some sargeons have imagined, and that 
almost the whole of the lower jaw may be removed 
without any serious inconvenience ensuing*. 

$ 76. Betwixt the os hyoides and the sternum, im- 
mediately under the cervical aponeurosis, we find the 
itemo'hyoideus, a long, narrow, and thin, fleshy 
bundle. It is attached to the upper and inner part 
of the sternum, and mounts obliquely upwards and 
inwards, approaching the muscle of the opposite side 
on the middle of the larynx; it then runs a little out- 
wards, and terminates on the lower edge of the body 
of the OS hyoides. Its anterior surface is covered by 
the clavicle, the stemo-mastoideus, omo-hyoideus, 
platysma,and the cervical aponeurosis. In the space 
between the stemo-hyoidei, on the median line, pro- 
ceeding from above downwards, we see the middle 
portion of the thyro-hyoidean membrane, the projec- 
tion of the thyroid cartilage, the crico-thyroidean 
membrane, the cricoid cartilage, the thyroid gland 
and the trachea, all of which we shall afterwards 
notice. 

The Blerno'thyrindeiUf placed under, and a little 
behind the stemo-hyoideus, has the same form as the 
latter, but it is a little shorter and broader. It is at- 
tached to the inner side of the sternum on the level of 
the cartilage of the first rib, and then, turning a little 
outwards ascends to the thyroid cartilage to which it 



* In the foarth volume of the Dnblin Hospital Report, recently 
published, there is an account of several operations performed on 
the lower javr. Mr. Casatck has related seven cases, in three of 
which he amputated a considerable portion of the bone, with per- 
fect saccess,and in the other removed the bone from the articulation 
on one side. Of the latter cases one died ; the death of the patient 
being occasioned by erysipelas which supervened on the opera- 
tion. Mr. Crampton, in an excellent paper on osteo-sarcoma. has 
given two cases in which he performed amputation of a portion 
of the lower jaw with success. And very recently, in this city, 
Mr. Wardrop has performed the same operation with the same 
^ood result. — Fide Lancet, No. 188. voL xii.~T. 
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if filed. The anterior surface of this niuscle is Vn 
6«Ma<*t with tlie stemo-'hyoidei. Its upper extremiity 
l» united to the thyro'hf/oideas, a thiu, quadrilatetvl 
muscle, which is attached to the thyroid cartilage, to 
the inferior edge of the body of the os hyoides, aod 
alto to^ the anterior half of the external edge of the 
lat]g;e4r comu of that bone. Its anterior surface is 
coveied by the stemo-hyoideus, omo>hyoideus> and 
fhe platysma mryoides. 

•'The omo^hyoideus is situated at the lateral and an- 
terior part of the neck : it is inserted into the inferior 
edge of the body of the oshyoides, and runs obliquely 
ddwnwards, backwards, and outwards i passes under 
the vterno-masloideus, which it crosses ; runs under 
the clavicle, and is fixed to the upper edge of the 
scapula behind the coracoid notch. The course of 
this muscle corresponds pretty exactly with a line^ 
drawn from the side of the body of the os hyoides to 
neof the middle of the clavicle, but a little nearer the 
stemiimf; We shtiU afterwards see^ that it is impor- 
tam to recollect the direction of this line, as well as 
that of the anterior edge of the stemo-mastoideus, in 
the- Operation for tying the carotid artery (see § 67.) 

■i-^ 77. The larynx f situated on the middle and an« 
tenor part of the neck, between the os hyoides and 
the tfathea, is covered by the skin, the superficial 
fMcia, the platysma, the deep fascia, the sterno- 
hyoid, sterno-thyoid, and thyro-hyoid muscles. Its 
upper edge is united to the posterior surface of the 
body and larger cornu of the os hyoides, by means of 
a yellowish, tibrous membrane, thicker in the middle 
than at the sides, and about fifteen lines in length : 
this is the ihyrO'hyoid membrane. The laryngeal 
branch ofthe superior thyroid artery runs from behind 
forwards, between the thyro-hyoideus and this mem- 
brane, which it then crosses with the laryngeal nerve, 
to be distributed to the internal parts of the larynx. 
This part of the neck is often divided in attempts at 
suicide ; but the wound is commonly not ni0tVA.U ^n^:^ 

IS. 
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althougfh the guperior thyroid artery and some of 
ita branches are divided, and copious hsemorrhage 
ensues. 

The thyroid cartUage, which forms the upper and 
interior part of the larynx, seems formed of two quad^ 
rilateral phites, united at an acute angle on the me^ 
dian line : it is about an inch long> and has on the 
tide an oblique crest running from before backwards, 
and from above downwards, which gives attachment 
to the stemo-thyroid and thyro-hyoid muscles. The 
internal surface of this cartilage has an angle ante« 
riorly, in which the ligaments of the glottis and the 
thyro-arytenoid muscles are fixed.. Its inferior edge 
is hollow, where it gives attachment to the crico-thyi. 
Toid muscles ; the middle hollow gives attachment to 
the crico-thyroid membrane, and it is larger than the 
lateral hollows, frem which it is separated by a tu« 
bercle, where the oblique lateral crest terminates. 

The cricoid cartilage , situated under the former, 
has an annular form, and ascends much higher be- 
hind than before. The space occupied by the crico- 
thyroid membrane, and included between the two 
muscles of the same name, and the two cartilages 
we have mentioned, is of a triangular form, and 
about three or four lines in height, and five or six in 
breadth. It is in this part that bronchotomy is 
performed after the plan of Vicq d^Azyr, a plan that 
is preferable to all others, when the object of the 
operation is simply to admit air into the larynx. In 
&ct, the crico-tbyroid membrane is only covered by 
the skin, the fascia of the neck, and the platysma : 
in this operation it is only necessary to avoid wound- 
ing the crico-thyroid branch, which arises from 
the superior thyroid artery, and passes transversely 
across the membrane, to anastomose with that of the 
opposite side on the median line. To do this, we 
muMt endeavour to feel the pulsations with the fore- 
&^r of the left hand, and lum \)ftft «LX\.fei'>j feora. the 
point where the knife piuoeaxhe «a\£^i&x^6«. ^^iiod^ 
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times, as Shaw observes, a part of the thyroid glaad 
passes above this triangular space and mounts towardfe 
the OS hyoides : in this case we ought not to perform 
the operation of bronchotomy here 5 biit fortunately 
this disposition is not found in more than one case out 
of ten. When foreign bodies are lodged in the Ten^i 
tricles of the larynx, Desault has proposed that, instead 
of making the vertical section of the trachea, which 
we have mentioned, we should divide the thyroid car* 
tilage : in performing this operation, we first divide 
the crico>thyroid membrane, as in the preceding caie; 
we then cut this cartilage from below upwards, the 
whole of its length. This operation is very easy, OH 
account of the superficial situation and the projection 
of the thyroid cartilage; but in performing it we 
sometimes open veins so large as to require a liga- 
ture, and, however inconsiderable the crico-thyroM 
artery may be, provided its pulsation can be felt, 
it is always necessary to commence the incision 
above it. 

The cricoid cartilage is articulated posteriorly, by 
its superior edge, with the arytenoid cartilages which 
tlose the larynx behind the thyroid cartilage. Its 
inferior edge is joined by a fibrous membrane to tho 
first ring of the trachea. This tube, convex before 
and flattened behind, is formed of several fibro-cartt* 
laginous rings placed in succession one above the 
other, and united by very short fibrous membranes. 
These rings form about two-thirds of a circle, the pos« 
ferior part of the larynx being membranous. Its 
anterior and superior part is covered by the thyroid 
gland, the relation of which it is very important for 
the surgeon to bear in mind — its posterior surface is 
in contact with the o&sophagus. 

§ 78. The thyroid gland is lodged in a duplicature 
of the deep fascia, which is sometimes very thick; 
this disposition also renders fLuctMBtVVoxv, \w ^j.'ib.sfc^ 
abscess, extremely obscure, and teVaxA*^ yyyc\\»>^«g^^ 
opening. The size of this eVaiid "y» vci ^^^^s®^^'*'^ 
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in the infant than in the adult^ and in the female than 
in the male. It is formed of two ovoid lobes, flat- 
tened from before backwards, thicker inferiorly than 
superiorly, and united above by a transverse portion, 
named the isthmus of the thyroid gland, and which 
varies much in extent. When these two lobes, instead 
of being united by a middle portion, neither very 
large nor very thick, are closely united together, as 
sometimes happens, we run the risk of cutting a consi- 
derable portion of it, when we perform laryngo-tra- 
cheotomy after Boyer's plan ; an operation in which 
we introduce the cutting edge of the instrument under 
the second ring of the trachea, and cut from below 
upwards the superior portion of this canal, and also 
the cricoid cartilage. Bums says, he once found the 
middle portion of the thyroid gland placed between 
the trachea and the cesophagus ; but, fortunately, this 
disposition is extremely rare, for, if it existed when 
this gland augmented in size and became hard, both 
dyspnoea and dysphagia would be produced, against 
which all the efforts of art would be unavailing. 

The anterior surface of the thyroid gland is convex, 
and covered by one of the laminse which form its cel- 
lulo-aponeurotic envelopment, and by the sterno- 
thyroid and sterno-hyoid before, the platysma, omo- 
hyoid^ and sterno-mastoid muscles laterally; these are 
covered by the fascisof the neck and the skin. When 
the thyroid gland becomes the seat of a tumour, the 
size of which increases slowly, this musculo-aponeu- 
rotic layer gradually yields, and only slightly com- 
presses it; but the case is not the same when the 
progress of the disease, instead of being chronic, as in 
the goitre, &c., is acute, as in inflammation of this 
part. In fact, this membrane then strongly opposes 
the development of the tumour, throws it backwards, 
and, when it is of considerable size, produces very 
great di&cahy in respiration and deglutition. The 
pari of the gland which is the seal of \.Vv& dvsease has 
«iw a very marked influence oii Oae a^NcuVj ^l \5a.^ 
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lymptoms. Thus, enlargement of the right lobe does 
not produce such serious symptoms as that of the left 
lobe or the middle portion; when the left lobe it 
affected, the patient complains more of a difficulty 
in deglutition than of dyspnoea, whilst the contrary it 
the case when the middle portion is affected. The 
anatomical descriptions, which we shall presently 
give, will explain the causes of these differences. 

The posterior surface of the thyroid gland is con- 
care, and united to the larynx and the superior part 
of the trachea by means of cellular tissue ; it also 
covers the crico-thyroid, thyro-hyoid, and inferior 
constrictor muscles of the pharynx. Its lateral edges 
are in contact with the common carotid arteries, the 
pneumo-gastric and inferior laryngeal nerves, and the 
anastomosing branches from the cervical ganglia; 
and lastly, but on the left side only, with the oesopha- 
gus, which explains why the deglutition is more im- 
peded when the left lobe is enlarged, than when the 
disease is on the opposite side. 

§ 79. The thyroid gland receives four principal ar- 
teries ; these are the superior and inferior thyroideal. 
The first arises from the external carotid under the 
facial, runs downwards, forwards, and inwards, to the 
ride of the larynx, then descends vertically under the 
platysma, omo-hyoid and stemo-thyroid, sending off 
laryngeal branches, and the crico-thyroid (^ 77); 
and when it reaches the upper edge of the thyroid 
gland divides into three branches, the most consi- 
derable of which runs along the external edge of this 
organ. Another branch sinks between it and the 
bides of the larynx ; lalstly, the third keeps along its 
internal edge, and unites, before the cricoid carti- 
lage, with that of the opposite side. The course of 
this artery renders the tying of it easy ; in fact, we 
reach it without difficulty by making an incision pa- 
rallel to the stemo-mastoideu&, aViONft >Xvei cktstfi- 
hjoideaa; or by dividing the paxlaltotiv «)oon^ ^o^'^?- 
Hoards, and from behind fomwda, itom^Yk^ cws».^\ 
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the OS hyoides to the inferior edge of the thyroid car- 
tilage. This operation has been performed for the 
goitre; but in the case where Sir William Blizard 
perfomicMJI it, the disease did not terminate fortunately^ 
although the size of the tumour diminished one-third 
in fifteen days.* 



• Althongh the operation of tying the superior thyroideal artery 
was nnsuccessfal in Sir W. Blizara's case, it has been performed 
since that time by Walther, Coates, Wedemeyer, and others, with 
success. Walther, in a work entitled, '* Neve Heilart des Kropfes 
durch die Unterhindung der obern Schilddrusen Schlagadern^ 8fC, 
Sidxbachy 1817," has given, perhaps, the best directions re- 

Seeting this operation : " About half an inch below the origin of 
e superior thyroideal artery from the external carotid or the 
common trunk, the omo-hyoidens mascle is seen running over it. 
This mn8cle,in cases of enlargement of the thyroid gland is thrown 
upwards and unnaturally put on the stretch. The putting of this 
muscle on the stretch may account in part for the difficulty of swal- 
lowing, in persons affected with stroma. It is easier to tie the 
artery during its course between this muscle and its entrance 
into the substance of the gland, than between this muscle and 
its origin. If the muscle were a great impediment to the opera- 
tion, it might be divided without hesitation ; no apprehension 
need be entertained about the larger cervical nerves. The sym- 
pathetic, parvagum, and the recurrent, are also at a sufficient dis- 
tance from the seat of the operation to be endangered. That 
branch of the glosso-pharyngeal nerve might be wounded, which 
descends on ihe external boraer of the thyroid gland, and divides 
at its superior angle usually into two branches, and below the 
branch sent by the superior thyroid to the under surface of the 
stemo-cleido mastoideus. This nerve lies close to the superior 
thyroid, touches the curve which this artery in its tortuous course 
makes, and might be very easily wounded. The nerve should, 
therefore, be drawn to one side, and separated from the arfery. 
The stemo-hyoidei and thyroidei muscles, which cover the lower 
third of this artery, will not be injured, as they lie so much to 
the inner side ; but it will be scarcely possible to avoid wounding 
a considerable number of veins. About four lines from the origin 
of the artery, crossinjg; it at nearly right angles, a branch from 
the^ th]rroideal veins is situated, which communicates with the 
faciaL This is likely to be divided ; it will be easier to avoid it 
if the artery be tied between that vein and its division, than its 
origin and division." 

-** T^e sitUHtion of the superior thyroideal veins is very uncer- 
^■afiB'V sometimes they ate close to the artery ^W\.«k\\\\\fc\«.loNir 
ifi Ht wiiJcb case they might Ije verx ea&U^ ntoxxtA*^ y \>x«^ tvq^ 
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The inferior thyroideal artery comes from the sub- 
clavian j at first, it mounts vertically upon the anterioi 
scalenus, and, having reached the level of the fifth 
vertebra, it makes a sudden turn inwards; it then 
passes transversely behind the common carotid, fol- 
lowing the same course as the omo-hyoideus, and 
arrives at the inferior and external part of the thyroid 
gland, after having given off the ascending cervical 
artery and a few twigs. It then divides into two 
large branches, which pass behind the gland, and 
anastomose with the superior thyroid arteries, and the 
inferior of the opposite side. To tie this vessel, 
always proportionally larger in infants than in adults, 
we ought to divide the integuments along the anterior 
edge of the stcmo-cleido mastoid muscle ; and push 
to one side the cellulo-aponeurotic sheath which 
incloses the carotid; we then seek for the inferior 
thyroid artery, a little under and behind the omo- 
hyoid muscle. Sometimes, but very rarely, this vessel 
is altogether wanting on one side, whilst, on the 
other side, especially the right, we find, in place of 
the two arteries, one common trunk, which springs 
either from the subclavian or the aorta. Both of these 
arteries have also been seen arising from the arch of 
the aorta, between the left carotid and the innomi- 
nata. . . 

In general, the thyroid gland only receives the four 
arteries that we have mentioned; but it occasionally 
happens, that we find another which arises from the 
sub-clavian, the arch of the aorta, from the innomi- 
nata, or the common carotid, and which mounts verti- 

tinfreqaently run much deeper, at the distance of an inch from the 
artery. In any case the origin of the superior thyroideal artery 
from the carotid is higher than that of the veins. These should be 
avoided with the greatest possible care, since on this depends 
the undisturbed return of venous blood from the gland. If tnis be 
impeded, the surgeon can scarcely exp^t any important dliavuu.- 
tion in the size of the gland. The %vtu«Xvmw. ^^ X^s-^-ttsiy^ 
branch of the superior thyroideal bltIwy xaxvaX. ^X^* ^^^^'^T^*•^ 
mind ; and I conceive it advvaaXAe Xo a-p^Vj \Vfe\\%^^iP^^,^^'»^)^^** 
u«nf, on the artery, after it Y^as gvv^u oSxVvi\st«aK^- '^*" 
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cally on the anterior surface of the trachea, to pass to 
the middle of the thyroid gland. In a case, men- 
tioned by Meckel, this vessel arose on the right side, 
and then passed obliquely before the trachea^ to be 
distributed to the left lobe. 

§ 80. The yeins of the thyroid gland form four prin- 
cipal trunks, the superior of which passes between 
the stemo-hyoid and stemo -thyroid muscles ; and, 
after having received the laryngeal vein, and often the 
ranine and the lingual, divide into two branches, 
which open into the internal jugular. The inferior 
thyroideal anastomose by an arch in front of the 
trachea, and form, together with the superior, a 
plexus, from which a trunk is given off that runs 
first transversely outwards, then obliquely across 
the trachea, on the pneu mo-gastric nerve and com- 
mon carotid artery, and opens into the left subclavian 
vein. 

From the anatomical relations which we have de- 
scribed, it is evident that the extirpation bf the thy- 
roid gland must be a very serious operation. It has, 
however, been performed several times with success* ; 
and it even appears, that if the arterial trunks by 
which it is supplied, together with the principal veins, 
be first tied, that most of the accidents chiefly to be 
dreaded will be avoided. 

In the operation of bronchotomy, as performed by 
Raw, Heister, Pelletan, &c. three or four rings of the 
trachea are divided on the median line, between the 
sternum and inferior edge of the thyroid gland. But 
the veins which we have just mentioned run in this 
spot, and when they are opened, the blood not only 
impedes the operator, but the muscles and fascia 

• The thyroid gland has been removed six times by Hedenus, 

of Dresden, and three times by GraCfe, of Berlin, with success. 

The OQinber of vessels requiring to be tied in these operations is 

nlways very considerable : in one of the cases just alluded to, 

more than sixty ligatures were used.^ axiA. \a wttoWvw mot^xXAxw 
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which cover these vessels, prevent it from escaping 
by the external wound, and from this cause flows into 
the trachea : it, therefore, becomes necessary to tie 
these vessels. Another precaution, not less essential 
for the success of this operation, is to ascertain 
with the finger, before the cellular tissue which' 
covers the sterno-hyoid muscle be divided, if the 
inferior median thyroid artery exists. The advice to 
cut the rings of the trachea from below upwards, is 
given, because if the knife were pushed a little too 
far in the opposite direction, it would open the right 
carotid artery or the left subclavian vein. 

§ 81. On the side of the trachea, and under the 
8temo*mastoid muscle, we find a cellulo-aponeurotio 
sheath, which encloses the common carotid artery y 
the internal j ugular vein, and the pneu mo-gastric nerve. 

The origin of the two common carotids is notalike s 
the left arises immediately from the arch of the aorta^ 
while the right springs from the innominata ; the flnt 
is also a little longer than the second. These two 
vessels are separated by the trachea, and mount a 
little obliquely outward and backward, as far as the 
level of the upper part of the larynx. The right ca-r 
rotid, near its origin, is placed a little before the left; 
it is also more exposed to be wounded in broncho- 
tomy. It is sometimes found a little before the 
trachea : cases have even been seen in which the 
two carotids have arisen from a common trunk, and 
have crossed before this tube, an anomaly which 
would render broncho tomy very dangerous. In their 
course, the two carotids are placed on the same 
transverse line, and are continued directly upwards, till 
they reach the superior part of the larynx, where they 
divide. In this course, they are first placed deeply 
behind the internal surface of the sterno-mastoid 
muscles/ the posterior edge of the sterno-hyoid, and 
omo-hyoid, which cross their direction. Above the 
point of decussation of the sleiTvo-Taai^V.o\^ "osA Q.\as>» 
h^oid muscles (see J 76 an^ % ^"l'),\\\^ cw^'C\^"?k^>««^''^^ 
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more superficial, and are then only covered by cel- 
lular tissue, the fascia, the platysma, and the common 
integuments. To discover the exact situation of the 
common carotids at this point, according to Bums^ it 
IB, in general, sufficient to draw a line from the point 
which we have mentioned to the angle of the jaw. 

Behind, these vessels rest on the inferior thyroid 
arteries, longi colli and recti anteriores colli muscles. 
Inwards they are close on the trachea, the thyroid 
gland, the larynx, and the oesophagus. Laterally* 
they are in contact with the internal jugular veins, 
the pneumo'gastric, and great sympathetic nerves. 

At the superior part of the larynx, the common ca- 
rotid bifurcates into the external and internal ca- 
rotids. In some rare cases, this division has been 
fonnd to occur much lower : Burns once met with it 
on a level with the sixth cervical vertebra, at about 
three inches under the angle of the jaw. Sometimes 
the division only occurs at the last pointy or even 
opposite the upper extremity of the styloid process. 
Observation has shown that aneurism of the carotid, 
in general, forms at the bifurcation, and it is the com- 
pression, which these tumours produce on the larynx 
and pharynx, that causes these affections to be some- 
times accompanied with so great a difficulty of respi- 
tatioti, and deglutition. 

The extei^nal carotid artery mounts vertically under 
the platysma, passes beneath the hypo-glossal nerve, 
and the posterior belly of the dygastric and the stylo- 
hyoid muscles, and runs a little outwards and back- 
Wards, and sinks under the parotid gland (§ 54). In 
this course it gives oflf, anteriorly, the superior thy- 
roid arteries, the facial, and the lingual ; posteriorly, 
the occipital and auricular, and internally the inferior 
pharyngeal. 

The internal carotid, placed first by the side of the 
external^ but somewhat more superficially, mounts 
afterwards behind it ; it then recedes ftom vt behind 
the digastric muscle, and iuna\nvjwAa«itid\»,tV>N^\^^> 
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till it reaches the foramen caroticum (see § 54). The 
internal jugular vein lies on its anterior and oater 
■ide^ the eighth pair on the outer and back par^ aiid 
the vertebral column behind. 

$ 83. The iniemaljufftUar vein, after leaving the 
cranium by the foramen lacerum posterius, deacendi 
behind the styloid process and the muscles which ase 
attached to it^ communicates with the external jugular 
by a pretty large trunk, receives the &cial^ lingfual, 
pharyngeal, superior thyroid, and occipital veins, an^ 
having arrived at the upper edge of the thyroid cai^ 
tilage, it descends external to the common carotid 
artery and the eighth pair, and terminates in the sub- 
clavian. 

The pneunuhif€uUric nerve, or the eighth pair, 
which leaves the cranium by the same foramen with 
the internal jugular vein, is placed upon the recti aafc* 
capitis and the longus colli muscles, to the outside of 
the carotid artery, and behind the vessel which we 
have just named. In this course, it gives o£f the 
pharyngeal and superior laryng^l nerves. At the 
inferior part of the neck, it glides behind the subek^ 
vian vein* and enters the chest ; it then gives off the 
inferior laryngeal or reevrrent nerve, which winds 
round the subclavian artery of the right side, and the 
aorta on the left side ; it afterwards ascends behiod 
the common carotid and the inferior thyroid artefiel^ 
in the space which separates the trachea from the 
OBsophagus, and gains the inferior part of the larynx to 
which it is distributed. 

Along the anterior side of the internal jugular veioj 
we find the ascending cervical branch of the hypo^ 
gloiscU nerve. This branch, which is given off at the 
point where the nerve winds round the dlgastrie 
muscle (see § 72), descends as far as the middle of the 
neck, bends backwards and upwards to anastomoaa 
with the internal descending branch of thfi ^^xVxmX^ 
plexuft^ and forms aa aich uiuiftt \)ti& «NftiQ&-''( 
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muscle, and upon the common carotid artery and the 
internal jugular vein. 

There is, perhaps, no operation in which an exact 
knowledge of the relative situations of the parts inte- 
rested is of higher consequence, than in that for tying 
the common carotid artery : in fact, the size of this 
artery, the importance of the nerves which surround 
it, and the closeness of the internal jugular vein, to 
which it is united by a cellular membrane, all aug- 
ment the difficulty and danger of the operation. It 
is not a matter of indifference in what part of the 
neck the operation be performed : above the point of 
decussation of the stemo-mastoid and omo-hyoid 
muscles, the artery is very easily laid bare ; but it 
unfortunately happens that, in general, the aneu- 
rismal tumour, for which the operation is required, is 
situated so low, that the surgeon is obliged to tie the 
artery lower down. Instead of only having the skin, 
the platysma and the fascia to divide, it then becomes 
necessary to detach and turn back the anterior edge 
of the sterno-mastoid muscle, which covers the ca- 
rotid at the inferior part of the neck, and sometimes 
even to turn aside the stemo-hyoid muscle, before we 
can discover the cellular sheath which surrounds the 
artery. In all cases, the integuments are divided pa- 
rallel to the anterior edge of the stemo- mastoid, and 
after having laid bare the sheath which we have just 
mentioned, it is necessary to open it with caution, 
which is sometimes rather difficult. The artery 
must then be separated, to a certain extent, firom the 
surrounding parts. 

In the efforts of inspiration and expiration which 
the patient makes, the internal jugular vein swelb 
and becomes flaccid, and almost empty, alternately : 
it is, therefore, proper to direct an assistant to com- 
press this vessel, by placing his finger above the upper 
exlremity of the incision, so as to impede the passage 
of the blood, and to produce ihe ftvxkWvw^ down of the 
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vein; (or, while it swells, it in a great measure 
covers the artery, and embarrasses the operator. 
The pneu mo-gastric nerve is not so intimately con- 
nected with the artery, as with the vein under which 
it is placed, so that, to avoid including it in the liga- 
ture, it is sufficient to introduce the needle betwixt it 
and the artery : on the contrary, if we introduce that 
instrument on the internal side of these vessels, it 
would be very difficult to avoid including the nerve 
in the ligature. It is also necessary carefully to avoid 
wounding the recurrent nerve, which we have seen 
running between the internal side of the common ca- 
rotid and the trachea. Lastly, when this operation 
is performed, entirely at the base of the neck, it is 
necessary to recollect that the thoracic duct is lodged 
immediately behind the left carotid, betwixt the 
sheath of this vessel and the great sympathetic nerve, 
and that, in some individuals, it mounts a consider- 
able way up the neck before it bends downwards and 
outwards, to reach the subclavian vein. To avoid 
including this duct, the operator must be careful to 
maintain the point of the needle, as exactly as poa- 
sible, in contact with the sides of the artery. 

The anastomoses by which the carotids communi- 
cate together, and with the vertebral arteries, are so 
numerous and so direct, that when one of these vessels 
is tied, the circulation, both within and without the 
cranium, does not appear to suffer the slightest de- 
rangement. In fact, after this operation, little de- 
rangement of the brain manifests itself ; for even, on 
throwing a coarse injection into one of the carotids, 
or the subclavian, we see it pass into all the arteries 
of the opposite side of the head. Physiologists have 
also repeatedly tied the two common carotids at the 
same time in living animals, without the functions of 
the brain appearing to suffer the slightest interruption. 

§ 88. The cellular aponeurotic sheath which. «ux- 
rounds the common carotid aiVfti^jlYveYiiVeiTi^XVw^gaNsKs. 
veiiij and the eightli pair^also incVoaea ^. t<yasv^^si55» 

1* 



110 ANTERIOR CERVICAL REGION. 

namber of lymphatic glands. When these bodied 
are enlarged^ it is sometimes very difficult to distin- 
guish them from an aneurism of the carotid ; for if 
they arc situated before the artery, a pulsating feel is 
communicated to the tumour. Behind this sheath ve 
find the filament of communication of the cervical 
ganglia. This nervous cord, whose size varies very 
much, arises from the upper cervical ganglion, de« 
Bcends vertically before the rectus major anterior 
capitis and the longus colli, and is united by loose 
cellular tissue to the sheath of the large vessels we 
have mentioned. On a level with the fifth or sixth 
Tertebra, it communicates with the middle cervical 
ganglion, of which both the size and form greatly 
vary, and which is entirely wanting in many subjects, 
fielow this point, the filament of communication con* 
tinues its course, as in the upper part of the neck, 
and reaches the inferior cervical ganglion, which is 
situated between the transverse process of the seventh 
cervical vertebra, and the neck of the first rib. 

We also find behind the sheath of the large vessels 
of the neck the superior cardiac nerves , which arise 
from the upper cervical ganglion, and from its branch 
of communication with the middle, as also from this 
last, and anastomose with the branches of the eighth 
pair, and with the hypo-glossal, and proceed towards 
the inferior and anterior part of the neck, to. penetrate 
into the chest near the trunk of the aorta. 

§ 84. The internal jugular vein, as we have already 
mentioned, opens into the subclavian at the inferior 
part of the neck, behind the sterno-mastoid muscle, 
end contributes to form the trunk of the superior vena 
cava, which commences at the level of the cartilage 
of the first rib. The subclavian vein is the conti- 
nuation of the axillary, and takes this name in front 
■of the inferior extremity of the scalenus anticus 
muBcle: it first runs transversely from without in- 
warda, and then bends downwai^ft, \o €tiXet vwlo the 
cheat. That of the left side i» y^vi ^YiotlX., ^ad^ vik 
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covered by the clavicle, the subclaviao, and sterno* 
mastoid muscles, the stemo-clavicular articulation^ 
the cartilage of the first rib, and a small part of the 
sternum ; its posterior surface is in contact with the 
anterior scalenus muscle, the right subclavian artery, 
and the mediastinum. The right subclavian vein is 
much longer, and runs more in a horizontal direction ; 
it is covered by the same parts as the vein of the op- 
posite side, and, besides, by the greater part of the 
breadth of the sternum, and by the muscles which are 
fixed to that bone. It also covers the same parts as 
the left, as well as the arch of the aorta and the ar 
teria innominata. 

§ 85. The anterior scalenus muscle, on the ex 
ternal surface of which the subclavian vein lics,l 
large, flat, and of a pyramidal form, situated attN 
lateral and inferior part of the neck. It is fixed byi>, s 
base to the middle of the external surface, and to the 
superior edge of the first rib, which at this point has 
a projecting tubercle: it mounts a little obliquely 
inwards and backwards, and is inserted, by means c^ 
four little tendons, into the transverse processes of the 
third, fourth, fifth, and sixth cervical vertebra;. The 
anterior surface of this muscle is covered by the sub- 
clavian vein, the transverse and ascending ceivical atm 
teries, the diaphragmatic nerve, and the omo-hyoid 
and sterno- mastoid muscles. Its posterior surface is 
separated from the scalenus posticus muscle by a 
triangular space, where the subclavian artery, and 
the branches of the nerves that form the brachial 
plexus, are lodged. 

§ 8fi. The ascending branch of the inferior thyroid 
artery (§ 79) arises from the external side of this 
vessel, mounts on the external surface of the anterior 
scalenus muscle, then on the longus colli, to the 
upper part of the neck, where it sends off branches to 
the neighbouring soft parts, and anastc\«v<^%^% >^'\>^>^ae^ 
vertebral, posterior, cervicaV, a.x\Ok occvvWSiX \^xn««>«** 
The inferioi thyroid also iiei\vieiiV\^ ^\n^^ ^'^ ^^ 
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transverse cervical and the superior scapulary ar- 
teries, though these vessels sometimes arise from the 
subclavian. In all cases the transverse cervical, si- 
tuated first at the side of the anterior edge of the 
scalenus muscle, and a little behind it, winds round 
this muscle above the nerves which form the brachial 
plexus, and runstransversely, outwards and backwards^ 
to sink under the trapezius muscle. In this course it 
is covered by the stemo-mastoid and platysma. The 
superior scapulary artery passes between the sterno- 
mastoid and the anterior scalenus, and runs outwards^ 
in a tortuous course, towards the upper edge of the 
scapula, behind and under the clavicle: it often runs 
in the direction of this last bone; at other times it is 
placed much higher. 

§ 87. The subclavian artery presents some import- 
ant differences, according as it is situated on the right 
or left side of the neck. This vessel, as also the ca- 
rotid, arises on the right side from the innominata, by 
the side of the trachea, whilst on the left it springs 
directly from the aorta. The arteria innominata 
arises from the arch of the aorta, some lines from the 
origin of the left carotid, and runs from below up- 
wards, from the left to the right side, along the 
trachea, and in front of the longus colli : it is sepa- 
rated from the sternum by the sterno-thyroid muscle, 
and by the left subclavian artery, which runs beside 
it; lastly, it is about an inch long; sometimes, how- 
ever, it is two inches, and it then ascends nearly to the 
lower edge of the thyroid gland. In certain cases of 
aneurism of the right subclavian artery, it has been 
proposed to tie the arteria innominata. If we throw 
the head backwards, and divide the sternal portions 
of the sterno-mastoid, as also those of the sterno- 
hyoid and stemo-thyroid muscles, it is not difficult, in 
the dead body, to follow the course of the artery to 
the point where it arises from the innominata, and to 
■pBsa a ligature under this vesaeX aX vVv^ boUom oC the 
Deck, for id (his position it ia dia^xi \\^viatA^» \i\x\.. 



iVNTERIOR CERVICAL REGION. US 

ai Hodgson observes, it would be impossible for a 
patient to continue in this position during a painful 
opeFation. This difficult operation has, however, 
been performed by Mott, professor of suigery at New 
York« P. Graefe of Berlin, and Mr. Norman of Bath. 

The right subclavian artery, after it separates from 
the innominata, runs obliquely outwards under the 
clavicle, the stemo-hyoid, and stemo-thyroid mus- 
cles, the subclavian vein and the pneu mo-gastric and 
diaphragmatic nerves, and between the scaleni maa- 
cles. The left subclavian artery arises from the arch 
of the aorta, and is deeper placed tlian the right: it 
rises vertically towards the scaleni, and suddenly bendf 
to pass between them. In this course, it is fiiat 
covered by the lung and the subclavian vein, then hf 
the eighth pair, which runs parallel to it, instead A 
crossing it, as in the opposite side of the neck; it ia 
afterwards placed under the clavicle and the 
stemo-thyroid muscle. Its posterior surface reita 
upon the longus colli and the vertebral column, 
whilst the right subclavian is separated from thete 
parts by ao interval sufficiently well marked : both 
are connected with the inferior cervical ganglion and 
the recurrent nerve; lastly, the inner side of the left 
subclavian lies close on the carotid, whilst there is ft 
triangular space between these vessels on the right 
side. 

The subclavian arteries, in general, run a consider 
Table way without giving off any branch ; sometimei^ 
however, they send off close to their origin pretty 
large branches, that run to the thymus gland and 
neighbouring parts. Near the first rib, before passing 
between the scaleni, these vessels give off several 
large branches, which are generally distinguished 
into superior or posterior, and into inferior or an 
terior ones. The vertebral and inferior tiiyroid (i 
^ VJ) arc the most constant of the ficat. c\aAik% «v 
times the transverse cervic&V, «uv^ivo\ v&v^vaiNaX) 
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ascendiDg cervical, and the deep cervical^ also arise 
from this portion of the subclavian. 
• The vertebral artery runs directly from below up- 
wards, between the anterior scalenus and the longus 
colli, and behind the inferior thyroid artery, as far as 
the base of the transverse process of the sixth cer- 
vical vertebra, when it enters into a kind of canals 
formed by the holes in the transverse processes of the 
cervical vertebne. Sometimes the artery of the left 
side arises immediately from the arch of the aorta, 
between the carotid and the subclavian; but on the 
right side this anomaly is very rare. At other times, 
in place of entering into the hole of the sixth or 
seventh vertebra, it only enters at that of the fifth, 
fourth, third, or even the second vertebra. In these 
rare cases, in general, it runs immediately behind the 
sheath of the carotid artery, and on the anterior sur- 
face of the rectus anterior capitis. The knowledge of 
the possibility of such an anomaly existing is im- 
portant in practice ; for if, in a case of this kind, this 
vessel should become affected with aneurism, we 
might easily be led into error on the seat of the 
tumour, and believe that it was situated in the caro- 
tid. It is for this reason, that when we tie the 
carotid for aneurism, Burns advises us to compress 
the vessel between the fingers and thumb, before 
opening the sheath^ to ascertain if the compression 
of the carotid causes the pulsations in the tumour to 
cease. 

The inferior branches of the subclavian are, the 
internal mammary, and the superior intercostal. 
The first of these vessels, in general, arises from the 
anterior and inferior side of the subclavian, nearly 
before the inferior thyroid, and descends almost in a 
straight line, close to the sternum, behind the car- 
tilages of the ribs. The superior intercostal sepa- 
fatea from the subclavian a little farther outward than 
tke preceding, and runa dowiiw«cd« and <>u^^aids ; it 
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passes upon the neck of the first rib^ and is distributed 
to the sides of the chest. 

The subclavian artery^ after entering behind the 
anterior scalenus, rests on the groove of the first rib, 
and is placed before the posterior scalenus ; at the 
external edge of this muscle it runs obliquely out- 
wards and downwards^ and passes under the clavicle. 
In this course, the artery rests on the superior surface 
of the first rib (on which it produces a depression 
more or less marked), on the intercostal space, and 
then on the second rib ; it is in contact with the 
subclavian vein on its anterior surface, and with the 
brachial plexus at its posterior and internal side. 

We can tie the subclavian artery before it passes 
between the scaleni muscles, or after it has passed 
their external edge. The first of these, which is 
always a very serious operation, may be performed 
in several difierent ways. Hodgson advises us to 
make a horizontal incision of the skin and platysma, 
immediately above the sternal extremity of the 
clavicle, to divide the insertion of the stern o-mastoid 
into the clavicle, to separate with the finger the cellular 
tissue which fills up the bottom of the wound, until 
we reach the anterior scalenus, and then to lay the ar- 
tery bare on the tracheal edge of this muscle. We 
then put the ligature on this vessel, very near the 
origin of the vertebral and inferior thyroid arteries, 
but it is necessary to be careful in passing the 
needle not to tear the pleura, on which it is placed. 
M. Marjolin thinks it better to make two in- 
cisions, which, when joined, have the figure of the 
letter T reversed, the vertical branch of which will 
run along the external edge of the stemo-mastoid 
muscle. This surgeon also recommends lowering 
the patient's shoulder, by an assistant, during the 
operation, and to pass the needle between the artery 
and the vein. In performing this difiicult aud d«A.- 
gerous operation, he says ihal \\. \& iifcte^«a.vj v» '^'^ 
very cautious not to wound tYve wxVcXwSs.'s^* ^^^'^^ '^ 
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ternal jugular and inferior thyroid veins, the pneumo« 
eastric and diaphragmatic nerves, or the arterial 
branches arising from the trunk we wish to tie. On 
the left side, it is necessary to be peculiarly circum- 
spect, to avoid wounding the pleura, or tying the 
thoracic duct, which, making a curve outwards, de- 
scends on the scalenus, to reach the posterior part of 
the angle formed by the subclavian and internal 
jugular veins. Finally, another circumstance, which 
is very much against the success of the operation, 
and which depends on the anatomical relations that 
we have already described, is the necessity of placing 
the ligature at a point where a collateral branch may 
arise, a circumstance that makes the surgeon appre- 
hensive of secondary haemorrhage. 

It is less difficult to tie the subclavian after it has 
passed between the scaleni. In this operation we 
have as guides the external edge of the anterior 
scalenus, and the lubercle of the first rib« over which 
the artery passes, and which may always be felt with 
the linger^ in fact, the artery is cdways placed be- 
hind the firsts and external to the last, and lies in a 
triangular space formed by this muscle, the omo- 
hyoid and the clavicle, and, when we liave divided the 
integuments and the platysma, we find this vessel 
simply covered by loose cellular tissue. The cervi- 
cal nerves are plaiced so near the subclavian artery, 
where it passes over the first rib, that it often com- 
municates a pulsatory motion to them ; in conse- 
quence of this, surgeons have been known to put the 
ligature around these cords, supposing they had 
merely included the artery. Lastly, aUhoup;h this 
may be a tolerably easy operation on the dead body, 
when there is no tumour under the clavicle, it is not 
the same in tlie living subject; for when an aneurism 
of the axillary artery of considerable size exists, it 
raises the clavicle, and the artery becomes so deeply 

placed behind this bone, ihAt U U often difficult to 

paaa a ligaime around it. 
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Willie the subclavian artery runs on the external 
surface of the first rib, which presents a plane, in- 
clined from above downwards, and from within out- 
wards, we can compress it by pressings with the 
thumb from below upwards, and from behind forwards ; 
but it is chiefly when the shoulder is forcibly de- 
pressed that we are able by this means completely to 
efface the calibre of the artery. 

$ 88. The greater part of the space which exisls 
between the scaleni muscles is occupied externally 
by the nerves that form the brachial plexus. Thii 
plexus is formed by the re-union and interlacement 
of the anterior branches of the four lower cervical 
nerves and the first dorsal, which unite into three 
distinct cords, and terminate by beings completely 
intermixed at the level of the first rib. These nervet 
are in general all placed at the outside of the sub- 
clavian artery; sometimes, however, one of them ii 
found behind, before, or at the internal side of the 
artery. The anterior branches of the four superior 
cervical nerves also give off branches, which, by 
their anastomosis with the neighbouring nerves, 
form the cervical plexus, which is placed along 
the corresponding vertebrae, under the stemo- 
mastoid, and to the outer side of the internal jligalar 
vein, the carotid artery, the pneu mo-gastric nerve, 
and upon the posterior scalenus. This plexus givef 
off several subcutaneous branches, that are distri- 
buted to the different .parts of the neck ; and the dia- 
phragmatic nerve, which arises from its inferior ex- 
tremity, descends on the lateral part of the neck 
between the rectus anterior capitis, and the scalenus, 
and enters the chest between the artery and the sub- 
clavian vein. 

The posteiHor scalenus muscle, on which the parts 
we have mentioned rest, is longer and thicker than 
the anterior; its inferior extremity is fixed to \.\\<fc «^- 
ternal surface of the first rib, at a. tow^Vv dL<iv^^**^«^» 
which may be seen behind the pasea^ ^^ >^^ *°^!k 
cJarian artery, and to the uppei edge oi XXie i^c^ 
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ribf t is attached by its superior extremity to the 
last six transverse cervical processes. 

§ 89. Internal to the carotid arteries, behind the 
larynx, and immediately before the vertebral column, 
the cesophagus, and the pharynx are found. The 
phamyx extends from the base of the cranium as far 
as the middle of the neck; it is narrow superiorly, 
more enlarged at the middle, and contracted again 
ioferiorly. The summit of this muscular membra- 
nous canal is united by cellular tissue, and by the 
muscles which we shall presently notice, to the 
basilar process of the occipital bone, and to the 
petrous portion of the temporal. We see at its 
anterior part the posterior openings of the nasal 
fosss, the posterior surface of the velum palati, 
• the posterior opening of the mouth, the base of the 
tongue, the aperture of the epiglottis, and lastly, the 
posterior surface of the larynx. The inferior open- 
ings of the nasal fossse are oblong from above down^ 
wards, and separated from each other by the part it 
tion of the fosse ; lastly, their superior and inferior 
walls are inclined downwards in such a manner as 
only to form an obtuse angle with those of the pha* 
rynx. 

The posterior surface of the velum palati is smooth 
und inclined downwards and backwards ; the pharyn- 
geal aperture of the mouth, or the isthmus of the 
flesophagus, is equally oblique, but in an opposite 
direction; for the inferior edge of the velum, which 
constitutes its superior edge, is situated about an inch 
nnd a half behind the arch of the palati, whilst the base 
of the tongue, which forms its inferior boundary, 
is placed more forwards, and is inclined from above 
downwards and from before backwards. Under these 
different parts we 6nd the larynx, the opening of the 
l^lottis, and the epiglottis, a kind of sucker, which in 
deMceodinff coven the entrance of the larynx. It is a 
Mro^artilas^inous body, of an ovaV tottn, Wx^ \a.x^^ 
^xtiemity of which is free, the smaW ot SLXxVeVvai o\» 
^iag attached by ligamenioui ftbtea xo anxQ^cY^ oiiVSaa 
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edge of the thyroid cartilage. Its superior or lingual 
surface, concave from above downwards, convex 
transversely, is covered by the mucous membrane of 
the mouth, and is united below to the os hyoides and 
the base of the tongue. 

In the ordinary state the epiglottis is almost verti- 
cal; but in deglutition it becomes horizontal^ and 
then covers the aperture of the larynx. In cases of 
asphyxia, when we endeavour to introduce a sound 
into the trachea to perform artificial respiration, it is 
necessary to recollect the situation of the epiglottis; 
in fact, this kind of sucker is placed so deeply, and 
descends so easily on the larynx, that it will be very 
difficult to pass an instrument, if we introduce it by 
the mouth, between the edges of the glottis. To 
render this operation practicable, it is necessary to 
begin by carrying the finger as far as the epiglottis, 
to retain it upon the back of the tongue, whilst we 
pass the sound, which in general is almost impossible. 
But the same difficulties are not met with when we 
adopt the plan of Desault, and endeavour to introduce 
the tube by the nostrils. In fact, the base of the 
epiglottis being farther forward than the inferior edge 
of the velum palati,it then becomes easy to direct the 
instrument behind the epiglottis, and to pass it into 
the larynx. If the head, however, were placed hori- 
zontally on the vertebral column, or if the tongue fell 
to the bottom of the mouth, the instrument would still 
strike against the epiglottis, and would glide behind 
the larynx into the oesophagus; hence in this opera- 
tion it is necessary to turn the head back, and to draw 
the tongue outwards, or at least to depress the pos- 
terior part of it. Another direction, which it is 
equally necessary to recollect in the operation, is to 
push the larynx gently backwards against the verte- 
brae, when the point of the tube has arrived near the 
base of the tongue : for, by thia tjveax»,'w^ ^si\fik?(^x<«^ 
the opening o( the oesophagvia beX^eeri \>Bfc ^vvk.ov^^ 

cartilage aud the veitebi® 5 wxd'W^ ^«s^l ^^ 0^-0®% 
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of the glottis before the instrument we wish to intro- 
duce. 

The external wall of the pharynx has, at its superior 
and anterior part, the pharyngeal openings of the Eus- 
tachian tubes, canals which establish a communica- 
tion between the posterior fauces and the cavity of 
the tympanum. This opening is placed some lines 
behind the middle meatus, and at the top of a slight 
depression formed by the circumflexus palati, tlie 
pterygoid process, and* the levator palati. It is di- 
rected forwards, and a little downwards, and the fold 
that the pituitary membrane makes at the inferior 
turbinated bone terminates at its upper part. Behind 
and a little above the opening of the tubes, we see a 
somewhat deep groove, that corresponds to the space 
left between the pharyngo-palatinus and superior 
constrictor muscles of the pharynx, and which termi- 
nates superiorly by a kind of semi-circular fold, tliat 
sometimes forms a sort of cul-de-sac. As Rosen- 
muller observes, it is essential to recollect this cir- 
cumstance when we wish to throw injections into 
the Eustachian tube, or else the point of the instru- 
ment will be readily caught in this sort of cul-de-sac> 
instead of passing into the mouth of the tube. To 
perform this operation, we slide a canula, the extre- 
mity of which is properly curved, along the inferior 
meatus. W hen we direct the convex side of the instru- 
ment upwards to pass it into the nostrils, it is neces- 
sary, as soon as it has reached the posterior extremity 
of the meatus, to give it a slight rotatory motion, by 
means of which its extremity turns upwards and 
outwards towards the orifice of the tube, into which 
we introduce it with a very slight force. When, 
on the contrary, we introduce the sound first 
directing its convexity upwards, it is afterwards 
necessary to turn it a little outwards. The external 
side of the pharynx presents nothing particular in 
the rest of its extent. It is the same with the poste- 
rior aide, which is sliglitly Aavieix^* 
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The mucous membrane which lines the pharynx is 
continuous with that which covers the nasal fossae, the 
mouth, the Eustachian tube, the larynx, and the oeso- 
phagus. It is smooth, free from villosities, and of 
a well-marked red colour; its follicules are ovoid, 
pretty large, and more abundant superiorly than below. 
Under this membrane we find the muscular layer of 
the pharynx : it is formed by the superior, middle and 
inferior constrictor muscles, the stylo-pharyngeos, 
palato-pharyngeus; and posteriorly it is connected to 
the vertebral column, the recti anteriores capitis along 
the neck, and laterally with the internal carotids, the 
internal jugular veins^ the pneumo- gastric and hypo- 
glossal nerves, &c. 

$ 90. The inferior extremity of the pharynx is con- 
tinuous with the oesophagus, a musculo-membrana- 
ceous tube, which extends from the level of the fifth 
cervical vertebra to the superior orifice of the sto- 
mach, between the pillars of the diaphragm. It is 
formed of a membraneous and muscular laver, like the 
pharynx : at the point where it unites with the pha- 
rynx, that it is at the level of the cricoid cartilage, it 
has a well-marked contraction, which might lead a 
surgeon, ignorant of this peculiarity, into error, when 
he attempted to sound this canal : in fact, he might 
attribute the resistance which he met with here to a 
stricture. The oesophagus is first placed on the me* 
dian line of theneck^but below the larynx it runs a lit- 
tle to the left, and descends in the same direction till it 
enters the chest. It is connected before to the larynx, 
the left lobe of the thyroid gland, and the left half of 
the trachea, the inferior thyroid vessels of the same 
side, the course of which it cro&ses, and the sterno- 
thyroid muscle ; behind with the cervical vertebree 
and longus colli ; and laterally, first with the carotid 
arteries and the internal jugular veins, then on the 
right with the trachea, and on the left with tK<i \^t2«x- 
rent nerve and the carotid. U \a oxv «itco\x^N. <A^"^^ 
deviation of the oesophagus to \.\\fe \ei^^. «^^^ nX^*^ ^' 
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have been advised to open this side of the neck in 
cesophagotomy; but, asBoyer observes^the operation 
should only be performed in the case of a foreign body 
sticking in the oesophagus, which makes a projectioQ 
externally, and the incision ought to be made on it. 
To reach the cBsophagus, it is necessary to divide the 
skin, the fascia of the neck, the platysma, and the 
cellular tissue along the trachea between the external 
edge of the sterno-hyoid and sterno-thyroid muscles^ 
and the inferior edge of the omo-hyoid ; the incision 
ought to be bounded before by the trachea and the 
recurrent nerve ; outwards by the carotid artery and 
the interna) jugular vein ; above by the superior thy- 
roid vessels, and below by the inferior ; it is also ne- 
cessary to proceed with the greatest circumspection in 
order to avoid wounding these important parts. 

There are two ways of introducing tubes into the 
oesophagus, by the mouth or by the nostrils. The 
first of these is more direct, and merits the preference 
when we do not wish the instrument to remain in t to 
introduce a sound in this way,a11 that is required is to 
turn the head back, depress the base of the tongue 
with the index finger, and carry the instrument along 
the radial edge of the finger as far as the posterior side 
of the pharynx, on which it bends and slips into the 
oesophagus. When we introduce the tube by the 
nostrils, we tisk carrying it into the larynx instead of 
the oesophagus, if we are not careful to place the h««d 
in a horizontal direction with regard to the vertebral 
column, and direct the patient not to thrust the 
tongue out ; for the epiglottis is then drawn upwards, 
and leaves the aperture of the glottis open. 

§ 91. Behind the cpsophagus we find the vertebral 
column and the muscles that cover its anterior sur- 
face ; but, as these different parts do not interest the 
surgeon, we shall not describe them liere. 
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CHAPTER VI. 

POSTERIOR CERVICAL REGION. 

§ 99. Thb posterior cervical regfioD constitutes what 
is propi^rl y called the nucha, although by this term we 
ID general designate more immediately its upper part. 
It is bounded above by the upper region of the hea4» 
and laterally by the line which extends from the poa- 
terior edge of the mastoid process to the scapular ei« 
tremity of the clavicle, and which separates it from the 
anterior cervical region. Below it terminates without 
any very well-marked division, in the superior part of 
the back and shoulders : we also include in its de* 
Bcription all the parts situated above the level of the 
superior edge of the scapula. We observe, at the 
upper part of this region, a slight depression on the 
median line, between the projection formed by the 
external muscles of the hecuj, which, however, is ef- 
•foced when these parts are bent; lower down we see 
a projection formed by the seventh cervical vertebnD| 
finally, it is rounded on the sides, and presents nothing 
remarkable. 

^ 93. The skin which covers this part of the neck 
is thicker, and not so white as that of the anterior cef- 
vical region ; above it is covered with hair, and pre- 
sents all the characters proper to the integumenti of 
the cranium. In general it is free from wrinkles, not 
very yielding, and strongly adherent to the subjacent 
parts. The cellular tissue which it covers is lami- 
nated, dense, and compact : it is closely united to the 
integuments, hut adheres only slightly to the fascia 
beneath ; so that, when we raise the skin to place a 
seton in it, it is always included iu ihv!^ loV«i Iv^vgga^.. 
The most convenient place tot p\iV.\JvTi^ \tv «l *fc\c^j V^ 
the middle of this legioD, nol mete\^ ito\aN.>a&^a«'^^=^^ 
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with ^vhich the skin can be pinched up, but also on 
account of the bandages being less apt to slide more 
than in any other part; however, when patients are 
not willing to consent to it on account of the cicatrix 
that it causes, we may introduce the seton in the 
hairy part of the neck. In such a case it is often im« 
possible to raise the integuments so as to form a suit- 
able fold, and we are obliged to slide the needle be- 
neath them to the whole extent required. 

On the sides of the neck, the deep fascia forms no 
more than an indistinct, laminated layer; at the edge 
of the trapezius muscle it separates to surround it, and 
terminates on the median line, when it is continuous 
with the superficial cervical ligament. This ligament 
is a narrow, and very long fibrous cord, which it is 
often difficult to distinguish from the aponeurosis of 
the trapezius. It begins at the spinous process of the 
seventh cervical vertebra, and is fixed to the external 
occipital protuberance and to the superior curved line, 
ascending between the trapezius splenius, and com- 
plexus muscles ,* anteriorly it is prolonged in the form 
of a cellular layer, which runs as far as the external 
occipital crest, and is continuous with the inter- 
spinous ligaments. 

§94. The trapetsiuf muscle yVfhich forms the first 
muscular layer of this region, extends from the upper 
part of the back, and is fixed by means of interme- 
diate aponeurotic layers, to the internal third of the 
superior occipital ridge, to the ligamcntum nuchse, to 
the spinous process of the seventh cervical vertebra, 
and to all those of the back, and to the inter-spinous 
ligaments that unite them. The fibres arising from 
these dificrent points, run in a converging direction 
to the shoulder, where they are inserted into the 
scapular extremity of the clavicle, the acromion, the 
acromio-clavicular ligament, and the spine of the 
acapnia. The internal surface of this muscle is in 
contact with the complexus, sp\en\\ia, \ev«>,Vo\ %t«L- 
polae^ the serratua posticus aupeiiot, auipm «aA voitBk- 
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■pinati, and rhomboidei muscles, and a pietty large 
braDch of the irantvertte cervical arUry^ (see $ 86.) 

The Mpleniiu muMcie, placed obliquely at the infe- 
rior part of the neck and upper part of the back, 
is long, flattened, and snoaller below than above, where 
it is divided into two portions that are inserted into 
the points of the transverse processes of the two first 
cervical vertebrs, to the mastoid process and to the 
occiput, between the inferior and superior ridge. The 
inferior extremity of this muscle is fixed lo the lower 
third of the cervical ligament^ to tlie transverse pro- 
ceMcs of the seventh vertebra of the neck, and the 
five iirst dorsal vertebrae. Its posterior surface is co- 
vered superiorly by the sterno-mastoideus, in the 
ipiddle by the trapezius and, levator scapuls, and 
below by the serratus posticus superior and the 
rhomboidei. Its internal edge separates from the 
median line in ascending to the head, and leaves 
between it and that of the opposite side a triangular 
space, in which we see the complexus. 

I'he levator scapultB is a long, thick, and roundish 
muccle, that arises from the transverse processes of 
the four first cervical vertebrse, and runs downwards 
and outwards to reach the upper angle of the scapula. 
It is in contact with the stemo-mastoid, tlie skin and 
the trapezius by its posterior surface, and witli the ser- 
ratus posticus superior, sacro- spinalis and external 
intercostals, by its anterior surfoce. The splenius, the 
rhomboidei, and the serratus form the second muscular 
layer; the two last belong more properly to the back, 
and shall, therefore, only be noticed when describing 
thai part of the trunk. 

The complexus, along with the trachelo-mastoideus 
and transversalis, forms the tiiird muscular layer. It 
is attached inferiorly to the transverse and articular 
pruccs.ocs of the six last vertebree of the neck and to 
the transverse processes of the lovxx ^\ Snn^ ^>a.V^ws^ 
dofsal vertebra*, and &uv>euoi\^ V^ \.^«i xow'^ ^^SuS-* 
comprued between the t^o cuin%^^^«* ^^0»iJ^ 
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put. The posterior surface of this muscle is in con- 
tact with the trapezius, coniplexus, transversalis and 
loni^issimus dorsi. The anterior covers a part of the 
semi-spinalis colli, the deep cervical artery, the pos- 
terior branches of the cervical nerves, and the recti 
and obliqui capitis. 

The trachelo'TnastoidetMt placed on the outside of 
the former, is a slender, long muscle, attached to the 
transverse processes of the four last cervical vertebrae 
and the first dorsal, and to the temporal bone behind 
the mastoid process. It covers the complexus, the 
obliqui capitis and the posterior extremity of the di- 
gastricus, and the occipital artery. 

The semi-spinaJis c2or«t*, almost confounded with the 
preceding, is attached superiorly to the transverse 
processes of the cervical vertebrse, from the second to 
the sixlh, and infcriorly to the transverse processes 
of the dorsal vertebrae, from the third as far as the 
eighth. 

§ 95. The occipital artery , which is found beneath 
this muscular layer, arises from the posterior side of 
the external carotid under the parotid gland, mounts 
obliquely backwards under the stern o-mastoid and tl^ie 
digastric muscles, the hypo-glossal and pneumo- 
gastric nerves and the internal jugular vein: it then 
bends on the occiput, beneath the splenius, and ter- 
minates on the integuments at the posterior part of 
the head. The deep cervical artery is given off by 
the subclavian, behind the anterior scalenus and im- 
mediately before the transverse processes: sometimes 
it is a branch of the inferior thyroid or the vertebral ; 
in either case it ascends obliquely outwards, between 
the two last transvetse cervical processes, then runs 
backwards, upwards, and inwards, under the com- 
plexus, and terminates at the superior part of this 
region, where it anastomoses with the vertebral and 
occipital arteries. 
^ 96. The fourth muscuVai \«^ei \* lottcvt^ Viv a 
verj considerable Dumbct ot mwwA^T^ ^^^^ \ifc- 
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tween the head and the vertebr&e, and between 
the vertebrae themselves. The muscular bundle, 
which M. Chaussier calls focro-ipiiur/, and which 
some authors consider as formed by three distinct 
muscles, viz. the sacro-lumbar, the longissimus dorsi 
and the multiiidus spins, occupies the whole extent 
of the vertebral groove, and is attached, in the region 
that we are describing, to the transverse and spinoas 
processes of the vertebrae. The intcr-spinales occupy 
the space between the spinous processes, and are co- 
vered externally by the foregoing. The rectus poitieus 
major, situated at the upper part of the neck, is flatp 
tened and triangular ; it is fixed to the spinous pro« 
cesses of the second vertebra, and mounts outwards 
and a little backwards, to terminate in a radiated form 
on the inferior occipital ridge ; its posterior surface is 
in contact with the complexus and ohliquus minor. 
The recliu p. minors placed under the former, and of 
the same form, is fixed to the centre of the arch of 
the first cervical vertebra and to the side of the ver- 
tical crest of the occiput. The posterior surface of 
this muscle is separated from the complexus by fiit 
and cellular tissue. The obliquus major capitU is a 
slender fleshy bundle, fixed to the spinous process of 
thedentata, near the insertion of the rectus major, and 
runs backwards, outwards, and upwards, to reach the 
summit of the transverse process of the atlas. Lastly, 
the obliquia minor is also inserted into tlie flnt 
transverse cervical process, and into the occiput belov 
the external part of the upper curved line. 

^ 97. Under the small muscles tliat we have men- 
tioned, we find the vertebral artery (see $ 89) which 
at the dentation leaves the vertebral canal, runs back- 
wards and makes a vertical curve between the two 
first vertebrtc, and beneath the obliquus minor. This 
vessel then runs upwards and inwards as far as the 
transverse process of the atlas, the base o(l viVA^Vw>&. 
traverses^ and the obliquuu m«L^ot,«LTA\i^c5rt^ «*««% 
th^ cranium, forms a secoM V»iiaN««a ^^\h^^j«^^^*^ 
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the atlas and the occiput, in the triangular space be- 
.iween the complexus and the rectus posterior capitis. 

I 98. The sub-aecipital nerve traverses the fibrous 
canal by which the vertebral artery penetrates thfe 
cranium, is placed between this vessel and the poste- 
rior arch of the atlas, formt a ganglion there, and 
divides into two branches ; the anterior one runs on 
the external side of the vertebral artery, and passes 
above the transverse process of the atlas to anasto- 
mose by an arch with a twig from the first cervical 
nerve; the other, somewhat larger, runs backwards, 
through the fatty cellular tissue that fills the trian- 
gular space between the obliqui and the rectus major, 
and divides into three branches that are distributed to 
the neighbouring parts. 

The posterior branch of the first pair of cervical 
nerves bends from below upwards, under the inferior 
edge of the obliquus major, mounts between this 
muscle and the complexus, and terminates on the 
occiput, frequently becoming subcutaneous. That of 
the second pair pierces the complexus and trapezius, 
and becomes subcutaneous near the top of the neck. 
The posterior branches of the other cervical curves 
are also distributed to the muscles and integuments ; 
the inferior are considerably larger than those we have 
noticed ; but otherwise they present nothing remark- 
able. Lastly, we find in this region twigs of the 
nervus accessorius, which, after traversing the stemo- 
mastoid, goes under the trapezius, and is tliere lost. 

§ 99. The external occipital protuberance, the su- 
•perior boundary of the posterior cervical region, is 
situated on the median line, nearly at an e;|ual dis- 
tance from the superior angle of the os occipHia and 
from the foramen magnum. It is placed at the top 
of a crest that extends from the foramen we have men- 
tioned; laterally it is continuous with a curved line 
that gives attachment to the occipito-frontalis, tra- 
pezias and sterno-maQtoid, and viYucVv \^ Tid.\nftd the 
■vpper carved iine^ to diatinguiaYi \\. ttom ^ ^^tnA 
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transverse crest, equally arched; situated a little 
lower ; we obserYe, both above and below the last 
line, rough surfaces for the attachment of the coin- 
plexus, splenius, recti posteriores and obliquus minor. 
This portion of the occipital bone corresponds to the 
inferior occipital fossa that lodges the corresponding 
lobe of the cerebellum. The thickness of the soft 
parts has led many surgeons to believe that it would 
be impossible to trephine here ; it appears, however, 
that their fears are exaggerated. But the upper 
curved line corresponds with the groove that lodges 
the lateral sinus of the dura mater ; it is therefore 
necessary to avoid applying the instrument upon it. 

$ 100. The portion of the vertebral column placed 
in this region is the only part capable of executing 
well-marked movements, and of being luxated with- 
out fracture. In fact, the first cervical vertebra has no 
spinous process, and in the others this osseous pro- 
jection, being directed almost horizontally back- 
wards, although it becomes more and more elongated, 
allows the neck to perform very extensive flexion 
backwards. The spinous processes of the dorsal ver- 
tebree being, on the contrary, strongly inclined down- 
wards, and, we might say, locked together, this move- 
ment is almost impossible in that part of the column. 
The transverse processes, eminences situated on the 
sides of the vertebraj, are also very short, especially 
on the upper part of the neck, and their extremity is 
free, whilst in the back they are not only longer, but 
also articulated with the ribs, which further dimi- 
nishes the extent of lateral flexion of these bones ; 
the base of the transverse cervical processes, as 
already noticed, has a hole for the passage of the ver- 
tebral arlery. J^astly, the space between these emi- 
nences and the spint>us processes is filled by the arch 
of the vertebrse, and forms a groove for lodging the 
sacro- spinal muscles. 

The arlicuialion of the head, villi the fvv^l \:«rx«?c«^ 
araiUuiaa double arthrad*\a> wrVivc^^ Uovci >^*^ 
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tact of the condyles of the occiput with the superior 
articular cavities of the atlas. The solidity of this 
articulation depends more on the disposition of these 
parts than the ligaments that unite them ', in fact, the 
anterior and posterior capsular ligaments of the atlas 
are only thin, fibro-cellular membranes, placed be- 
tween the circumference of the foramen magnum and 
the anterior and posterior arches of this vertebra; 
these ligaments, along with the synovial capsules that 
cover the articular surfaces, are the only parts 
destined, in a particular manner, to maintain these 
sur&ces in contact. The condyles of the occipiU are 
eminences, whose articular surface is convex, turned 
downwards and outwards, and received into the supe- 
rior concavities of the sides of the atlas, concavities 
that are strongly inclined inwards; we may, therefore, 
compare with justice the arrangement of these sur- 
faces to that of a conical body, the apex of which, 
turned downwards, is received into a cavity of the 
same form. From this it results, that the atlas ought 
necessarily to follow the occiput in almost all its 
movements, and the proximity of the moderator liga- 
ments, as we shall presently see, contributes to render 
ihe union of these bones still more firm; we, there- 
fore, never find the head luxated at the iirst vertebra, 
unless in cases of organic lesion of the second verte- 
bra or dentata. 

The articulation of the second vertebra or deniata 
with the atlas and occiput, is capable of very great 
motion: it is also more liable to be luxated than any 
other articulation of the spine. The superior surface 
of the body of the dentata is surmounted by a process 
named odontoid, and which is connected to the oc- 
ciput by means of the odontoid ligament. The ante- 
rior surface of jhis process is in contact with an oval 
and concave depression, on the posterior surface of 
the anterior arch of the atlas : its posterior surface 
Jias a concavity that is separated {com. the transverse 
Jigameat by a synovial membvci^^. "YVivu \v^ti\^\)X^ 
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which is exlremely strong;, is stretched between the 
sides of the atlas to which it is fixed, and forms, with 
the anterior arch of this vertebra, a sort of ring, that 
receives the odontoid process. On the sides of the 
first and second vertebrae, we also perceive horizontal 
articular surfaces, rather large, and separated by sy- 
novial membranes ; lastly, besides these, we find liga* 
ments that belong more particularly to the articulation 
of the atlas with the dentata, and which are distin- 
guished, after their situation, into anterior and poste* 
rior, and a cervico-occipital ligament, that extends 
from the anterior edge of the foramen magnum, to 
behind the body of the fifth vertebra, and which helps 
to maintain together the dentata, atlas, and occiput. 
It is principally in the articulation of the dentata with 
the atlas, as we have already noticed, that the move- 
ments of the head are performed. This part of the 
body, placed on the extremity of the vertebral column^ 
represents a lever of the first kind ; and as its ante- 
rior part is larger and heavier, than its posterior, it 
happens, that whenever the muscles destined to 
counteract this are not in action, it falls forwards; 
this is observed in sleep, and explains to us why the 
occiput of the fcetus in delivery is generally the part 
first presented. 

Dislocation of the first from the second vertebra may 
take place in two ways; the processus dentatus may 
be carried directly backwards, the transverse and 
moderator ligaments, &c. being at the same time rup- 
tured; or it may slip under the transverse ligament, 
when the head is turned to the side in a violent act 
of rotation, the odontoid ligaments being torn 
through. *] he first of these accidents is extremely 
rare, for, in order to produce it, an enormous force 
must act at the same moment on all the ligaments of 
this articulation, and rupture them by a direct strain. 
In the second kind of displacement, the violence doea 
not act on the transverse ligameivl «l\. a\\, V>w\. siv«s.>^^ 
on tlie moderator ligaments, whicYi ^\^ ^\.\^\Oftft!^ ^sA 
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twisted spirally round the processus deDtatus, hence 
a rupture of them is very easy. In children, this luxa- 
tion, which is always mortal on account of the com- 
pression that it causes on the spinal marrow^ is more 
to be feared than in adults; for in the first the pro- 
cessus dentatus being not yet completely developed^ is 
not so high, and the ligaments are longer and not so 
strong as they afterwards become : hence it happens, 
that in consequence of a perpendicular movement the 
moderator ligaments may be easily torn, and allow 
the processus dentatus to pass under the transverse 
ligament without rupturing that fibrous cord. We 
ought, therefore, to be cautious and avoid lifting 
children from the ground in holding them by the 
head : the observations, so generally known, of E. L. 
Petit, show us very well the danger of this kind of 
play. 

The five last cervical vertebrae are much less move- 
able or susceptible of luxation. The superior sur- 
face of their bodies is convex from behind forwards^ 
concave in a transverse direction, and, united by a 
very elastic and thick fibro-cartilaginous layer, to the 
inferior surface of the vertebm above, which is formed 
in a contrary manner. Their articulating processes 
are slightly oblique, and slide on each other in the 
movements of lateral inclination and in rotation of the 
neck } we meet with partial luxations of these verte- 
brsp, in which the two oblique processes, or one of 
these eminences only, are separated from the corre- 
sponding process of the next vertebra. Luxation, in 
consequence of a forced flexion of the vertebrae, can 
only be produced by an external cause, and it is the 
only one in which the displacement can take place in 
the two parallel articulations at the same time. On 
the contrary, luxation, arising from the rotation being 
carried beyond the natural limits, may be occasioned 
hjr the simple action of the muscles of this region. 



133 



CHAPTER VII. 

AKTERIOR THORACIC REGIOK. 

$ 101. The thoracic region occupies the saperior 
portion of the trunk^and contains (he principal organs 
of respiration and circulation. Internally^ its form 
depends on the arrangement of its bony parietes, and 
retembles that of a cone flattened from before, with 
its apex turned upwards. Externally the lateral and 
superior parts of its parietes are contiguous to the 
saperior extremities, and appear to be continuous with 
the shoulders, from which circumstance the upper 
part looks larger than the lower. In general, it is 
smaller proportionally to the rest of the body in the 
female than the male, and in children than adults. 
Its anterior part is bounded superiorly by the anterior 
cervical region and inferiorly by the free edge of the 
ribs and their cartilages. On the outer side it is con- 
tinuous with the shoulders and lateral parts of the 
thorax. There is, however, no natural division be- 
tween these two regions; but it is necessary to sepa- 
rate them for the purposes of study : we will imagine, 
then, an oblique line to pass through the centre of 
the clavicle and crista of the ilium, and this will 
serve as a limit externally to the part of the body 
which we are now going to consider. 

At the superior part of this region and the top of the 
sternum, we observe on the median line a depression 
more or less marked, and at the outer part a promi- 
nence formed by the sternal extremity of the clavicle. 
Below the depression there is a flattened surface, 
which presents at its superior part a traiTv'S'^e^^^. ^x<a»- 
jection, formed by the union oi l\\e X.vio ^\?x. v^«i<^^"* ^ 
the sternum, at ao angle of a gt<i«iVftX oi Vi*% A.e^^^'^*^ 
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obliquity, and at the lower part we observe a groove 
which corresponds to the ensiform cartilage. It is 
worthy of notice that in certain artisans, as shoe- 
makers, who are obliged to ei^erciee a greater or less 
degree of continued pressure on the inferior part of the 
sternum, this bone becomes deformed, and presents in 
this part a deep depression. On each side of the 
sternum, especially in thin individuals, we observe 
a series of grooves and transverse eminences 
formed by the ribs and the spaces between them. 
Lastly, at the middle and external parts of this region 
the breast is situated, an organ which is found in a 
rudimentary state in man and children ; but in women 
it is a hemispherical projection of a slightly conical 
form and directed a little outwards, which gives to 
the sternum the appearance of a vertical sulcus. 

4 102. The skin which covers the anterior surface 
of the thorax is much thicker towards the median 
line than on the lateral parts of this region. In the 
adult male we find a considerable number of hairs and 
sebaceous follicles. Towards the sides, the integu- 
ments are much more yielding; on the breast, in parti- 
cular, they are white and fine. In the centre of these 
eminences, the size of which varies considerably, the 
nipple is situated, an erectile body of a conoid form 
and rosy tint, on whose surface the excretory ducts of 
the mammary gland open. The skin by which they 
are covered is reticulated, and contains very delicate 
hairs, and a great number of very fine papillse. 
Around the base of each there is a circumscribed 
circle of a brown or rosy tint, called the areola of the 
nijjple. In this part the skin is extremely sensitive. 

$ 16S, The layer of cellular tissue, which is situ- 
ated immediately beneath the skin, is thick and fibrous 
in the centre of this region, where it is intimately 
joined in part to the integuments, and in part to ihie 
^tei-no-costal ligaments and external sur^ce of the 
etemum. From this atiang^cm^iit '\\. hay^ers, that in 
.cases of anasarca the inloUiaUon. eik\.^Tv^V\\.\i^^SBkf- 
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culty to this part of the chest, and that, in ^neral^ its 
wounds, where there is loss of substance^ do not heal 
by the first intention. Externally, this lamellated layer 
if much more yield in;^, which admits of the edf^i of 
woundsywith extensive destruction of the integumentf^ 
bein? brought into apposition. It may be divided, 
as M. Velpeau observes, into three distinct layers; 
the first, external, is closely connected to the inte- 
guments, and contains adipose vessels ,* it is also the 
continuation of the superficial fasciae. The second, 
in the centre, is more loose; and the third rests imme- 
diately on the muscle, being closely connected to 
them. In the middle and central part of this region, 
the subcutaneous cellular layer contains a great quan- 
tity of fat, and incloses in its substance the mammary 
gland. It is principally from this fatty layer that the 
breast derives its size : in girls this organ is not very 
large, but firm ; in women it is of considerable iiz6 
and soft. 

§ 104. The mammari/ gland occupies, in general, 
the space comprized between the third and seventh 
rib, and is of a semi-spheroid form, being com- 
pressed from before to behind; its circumference is 
not completely circular. Superiorly and externally it 
frequently extends to the axilla, and in different points 
it presents varieties of form and size which render itfl 
margin irregular. This gland consists of the re-union 
of a great number of distinct lobes, each of which is 
formed by the assemblage of small grains containing 
oblong vesicles, from which the radicules of theexcre> 
tory ducts arise. These ducts converge towards the cen- 
tre of the gland, and terminate in the middle of the nip- 
ple. A dense and fibrous layer of cellular tissue com- 
pletely envelopes the mammary gland, and dips down 
betwreen the ditfercnt lobes which constitute it. This 
kind of membrane adheres so closely to the gland by its 
internal surface,that it is impossible to separate them 
without cutting either the owe oi vVvt oNXv^t. '^.^ofc 
external surface is covered bv buudV&a ol S»x> ^'o.^^Q^'" 
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hind it adheres to the external surface of the pectoralis 
major by very loose cellular tissue ; consequently, io 
the healthy state, this gland is perfectly moveable on 
this plane of muscle. The thick and resisting texture 
of the common covering of the mammary gland ex- 
plains the cause of the length of time required before 
these abscesses break, and the septa formed by the 
processes which this membrane sends between the 
lobes and this gland, prevents the collection of pus 
which forms in these different parts from communis 
eating with each other. When the mammary gland 
becomes scirrhous, it soon contracts close adhesions 
with the pectoralis major : the intercostals, the ribs^ 
and even the pleura may also participate in thedisease^ 
and be removed by the knife, as was proved in a 
celebrated operation performed by M. Richerand. 

The breasts are supplied with a great number of 
blood-vessels, which come from the thoracic, axillary, 
intercostal, and internal mammary. In the natural 
state the calibre of these vessels is very small ; but 
in cases of cancer they frequently acquire a consider* 
able size. In the operation of amputation of the 
breast, it is essential to tie all the vessels when union 
of the wound by the first intention is desired, other- 
wise the blood collected at the bottom of the wound 
would act as a foreign body,and produce suppuration. 
U, from the state of the parts, the operation seems 
likely to be a long one, it is by far better for the ope- 
rator to tie the vessels as he proceeds, not only to 
diminish the loss of blood, but also to prevent the 
open mouths of the vessels from contracting into the 
cellular membrane, by which the patient would be 
exposed to the chance of secondary hsemorrhage. 
Lastly, the arteries are nearly all placed at the upper 
part of the wound. The veins of the breast are di- 
vided into deep and superficial : the first follow the 
course of the arteries, and present nothing worthy of 
notice^ the latter ramify beneath the skin, through 
'which they may be seen with sufficient distinctness : 



ANTERIOR THORACTC REGION. 137 

around the nipple, end at the top of the breait, they 
form a vory complicated auastomosing circle. 

r^ympliatic vessels arise in ^reat number from the 
tubstance of the mammary gland and the neighbour- 
in;^ cellular tissue. Some fow tiaveiae the ganglia 
situated between the external side of the base of the 
breast and the pectoralis major. Others, not so bu- 
merous as the preceding, open into ganglia, situated 
at the lower part of the neck above the clavicle and 
the external edge of the sterno-mastoid muscle. 
Some of thc^se ganglia are subcutaneous and easy of 
extirpation ; but others are lodged deeply between 
the large vessels of this part, and in attempting to ex- 
tirpate them the subclavian arteries would be en- 
dangered, if, in cases of cancer of the breast, the 
superficial ganglia are affected, the operation may be 
performeH ; but as it is impossible to know before- 
hand whether the deep one participates in the affec- 
tion, some surgeons have laid it down as a principle, 
never to amputate the breast when the lympliatic 
ganglia situated below the clavicle are afiected by 
the absorption of the cancerous virus. But this 
opinion does not appear to us sufficiently well 
founded to induce the surgeon to neglect the only 
means which offer a chance of success. Lastly, most 
of the lymphatic vessels of the breast open into the 
ganglia situated in the axilla; hence these ganglia 
generally become enlarged in cases of cancer of the 
breast. 

^ 105. The pectortUii ma/or, on the external surface 
of which tlie mammary gland reposes, is very large, 
flat, and of a triangular form. It is attached to the 
inner half of the clavicle, to the external surface of 
the sternum, to the cartilages of the true ribs, except- 
ing the first, and to an aponeurosis which is conti- 
nuous with that of the external oblique and rectus 
muscles ; from these two points the fleshy fibres con- 
verge towards the upper part of the humerus to be in- 
•erted into the outer edge of the bicipital groove. The 
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portion of the muscle which is situated in the region 
of which we are now speaking, is thin, and presents 
nothing rencarkable. Its posterior surface covers a 
part of the bony parietes of the thorax, the subclavius, 
pectoralis minor, external intercostals, serratus mag- 
nus, and the thoracic vessels and nerves. The direc- 
tion of the fibres of this muscle regulates the mode of 
dividing the integuments in amputation of the breast; 
for if they were not divided obliquely, puckers in the 
cicatrix would arise each time that the fibres contract- 
ed, or that the patient carried the shoulder outwards. 

§ 106. The pectoralis minor, situated beneath the 
former, is nearly of the same form, but much smaller. 
it is inserted by its base to the superior edge and 
external surface of the third, fourth, and fifth ribs; its 
fibres then converge outwards and backwards, to be 
inserted into the coracoid process of the scapula. 
The external surface of this muscle is separated from 
the pectoralis major by a thick layer of adipose cel- 
lular tissue, and by branches of the thoracic vessels 
and nerves. These arteries arise from the acromial, 
and ramify on the lateral and anterior parts of the 
thorax. The inferior thoracic is situated below the 
lower edge of the great pectoral muscle ; they pie- 
aent nothing else worthy of notice. The posterior 
surface of the pectoralis minor is in contact with the 
ribs, the external intercostals, and serratus magnus. 

§ 107. The 8ubclavius,a small, round, fleshy bundle, 
is extended obliquely at the superior and anterior 
part of the thorax. It is attached internally to the 
cartilage of the first rib, takes a course outwards 
along a groove which is observed on the inferior sur- 
fiice of the clavicle, and terminates near the coracoid 
process of the scapula. Its external surface is co- 
vered by a thin, aponeurotic membrane, which 
descends from the clavicle and the coracoid process 
towards the first ribs, its posterior surface covers the 
axillary vessels and nerves. Ita \iifei\oi Itftfc c^igi^ Vk 
» contact vfiih the same paiti., 
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$ 108. The sternum, which constitutea the anterior 
portion of the parietes of the chest, is a single flat- 
tened bone, elongated and slightly inclined from 
above downwards, and from behind forwards. It is 
thicker at its upper than its lower part; and is com- 
posed of a spongy tissue abundantly provided with 
vessels. Its anterior surface is marked by four 
transverse lines resulting from the junction of the 
different pieces of which this bone is formed in the 
young subject. Sometimes the two fint pieces rest 
moveable on each other, and there is a transverse 
articulation towards the upper three-fourths of the 
sternum : at other times there exists in this spot a 
foramen of greater or less size, which is only filled by 
a fibro-cartilaginous substance. Lastly, it may hap- 
pen that the lateral points of ossification do not unite, 
and that this bone remains divided vertically to a 
more or less considerable extent. The upper extre- 
mity of the sternum is very thick, and presents three 
depressions, one central, in which the interclavicular 
ligament is situated, and two lateral, which serve for 
the articulation of the clavicle. To its inferior ex- 
tremity there is sometimes attached a cartilaginous, at 
other times an osseous elongation, the form and size 
of which vary, and which is called the xiphoid appen- 
dix, or cartilago-ensiformis. The sides of this bone 
are thick, and are articulated with the seven carti- 
lages of the true ribs. 

§ 109. The clavicle, with which the sternum is ar^ 
ticulated, is a long bone placed above and in front of 
the chest, and directed obliquely from before to be- 
hind, within outwards, and above downwards, between 
this bone and the scapula, so as as to cross obliquely 
the direction of the first rib. It is curved in the form 
of an italic/; hence its internal extremity is thicker 
than the rest of the bone, and instead of being arti- 
culated with the sternum at an obVoBfe ^Tk<^^<, ^^c^ 
apex of which is turned fonvaids, '\\ XaSt^s,* wq\. oJ^'i ^ 
inuuverae direction, but ia evQU Wix^ \wriiKWWw* 
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From this arraogement it happens that the axis of 
this portion of the clavicle is always perpendicular 
to the articular surface of the sternum, even in the 
ordinary movements of the shoulder backwards. Al- 
though the natural obliquity of the bone be thus 
much increased^ it is only when this motion is car- 
ried to its greatest extent, and is occasioned by an 
external force, that the axis of the sternal curvature of 
the clavi clfijo rms with this articular surface an acute 
angle in fnttl. Another arrangement of the sterno- 
clavicular articulation, which equally deserves the 
attention of the surgeon, inasmuch as it exercises a 
greet influence on the dislocation of the clavicle, is^ 
that in adult males the surface, placed at the superior 
part of the sternum to receive this bone, presents a 
depression of a regular curved form bounded by two 
processes, which, in their turn, surround the articular 
vurface of which we are speaking. In consequence 
of this it happens, that when the shoulder is carried 
forwards and backwards, the clavicle rolls on the 
1>ottom of the articular surface of the sternum, as on 
a pivot, and readily finds a point of support in the 
processes which we have just mentioned. This con- 
fttraction of parts, by which the dislocation forwards of 
the sternal extremity of the clavicle is strongly opposed, 
exists but in an imperfect degree in women and 
"fehildren, and, consequently, in them these accidents 
are the most common. In fine, the situation of the 
;cartilaee of the first rib, which is immediately below 
the articular depression of the sternum, and the situa- 
tion of the rib itself, which is placed above the level 
'of the articulation, equally oppose the displacement 
of the clavicle upwards or downwards. 

The ligaments which contribute to close this arti- 

*cnla!ion are the anterior and posterior stemo-clavi- 

xular, the inter- claviculaF, and the costo-clavicular^ 

which last does not strictly enter into the formation of 

'the articuhiion ; h\xX ascends obWqxieV^ iiouv v\)feVDi« 

'fienm/ aad superior part of the fUsixib, u^ \]« %»MSba4 
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to a projection, mrhich is observed internally on the 
inferior surface of the clavicle. The inter-clavicular 
ligament is placed transversely above the superior ex« 
tremity of the sternum between the heads ol the cla« 
vide, from which it sends fibres to the deep h^wcim 
of the neck. The inferior tendons of the stemo-maa- 
toid muscles contribute also to close this articulation, 
which presents, in its interior, synovial membranes, 
and a flbro-diarthrodial cartilage. 

The dislocation of the sternal extremitf^f the cla- 
vicle downwards is the only kind of displacement 
which has been regarded by authors as impossible *• 
M. Boyer has observed that there is no authentic 
case of dislocation backwards, upwards, or inwards, 
and we have just seen how difficult these displace- 
ments are from the construction of the articular sur 
face ; hence the dislocation forwards may be regarded 
.as the only one possible without the existence of 
fracture. Moreover, in an accident of this kind it is 
evident that the stemo-clavicular ligaments, and even, 
perhaps, a part of the tendon of the stemo»mastoid 
muscle, must be ruptured. 

The body or middle part of the clavicle presents 
nothing remarkable ; but its superficial situation, its 
form, which is cylindrical and curved in two contrary 
directionsj and lastly, its compact and brittle struc- 
ture, are so many circumstances which contribute to 
lender its fractures frequent. Its use is very impor- 
tant; it is destined to keep the shoulder at a conve- 

• Sir Astley Cooper, in his work on " Fractures and IXsloca' 
ftOM," when speaking of the dislocation of the sternal extremity 
of the clavicle backwards, says, ** The only cause of this disloca* 
tion that I have known, was produced by great deformity of the 
spine, by which the scapula advance'!, and snflScient space was 
not left ror the clavicle, between the scapula and sternum, in con- 
leqnonce of which, the bone gradually glided back behind the 
sternum, and produced so much inconvenience, b^ \V& ■^■t«»sv««. a^ 
the oesophagus, as to lead to a ncceasVty tox Wft x«KvQV"a\ vK ^^a- 
sternal extremity^ which was perfoTtaei y!\\\x ^^^iwa^'Va"^ Vftft w^ 
Mr, Ddvie, of Bungay, in Suflblk."— T. 
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nient distance from the trunk, to be the central point 
of all the movements of the superior extremity, and 
to support the efforts of this limb on the trunk. Frac- 
ture of the clavicle may take place in all parts of this 
bone ; but it is in those where it is curved that it most 
frequently happens. The internal fragments, being 
drawn in an opposite direction by the stemo-mastoid 
|>ectorales and subclavius, experience but a slight 
displacement. The external extremity is, on the con- 
trary, always drawn downwards by the weight of the 
arm, the direction of which is perpendicular to the 
axis of the clavicle, and by the contraction of the 
deltoid, and forwards and inwards by that of the great 
(pectoral ; hence it passes beneath the internal extre- 
mity. 

^110. The costal cartilages, with which the ster- 
num is articulated by its lateral portions, amount to 
the same number as the ribs. Their length increases 
from the first to the seventh, and then progressively 
■diminishes. The first are placed nearly horizontally^ 
but the others more obliquely from behind forwards. 
The cartilages are white, elastic, and have a great 
tendency to ossify. It is to their elasticity as well as 
that of the ribs, that the fractures of the sternum are 
of such rare occurrence. Indeed this boie might be 
easily carried backwards by any external violence, 
ttnd then it transmits the pressure exercised on it to 
the ribs and cartilages on which it is sustained. The 
<great flexibility and elasticity of the costal cartilages 
have led some to think that they cannot possibly be 
fractured by the same causes which produce, in 
^neral,,the fracture of the ribs, unless indeed the car- 
tilages be completely ossified. This accident has 
hitherto only been observed between the fifth and 
.eighth ribs ; and the fracture, instead of being oblique 
and ragged, is clean and perpendicular. The inter. 
pal fragment ia carried nearly always a little forwards, 
/b consequence of the contracuon ot \.\\^ \tk\&n\a,l 
UlfercostaJs, which alone \mi\e xUese ^«liU\8^^^% v^^g^ 
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ther, and of the triangularis sterni^ the horizontal 
digitations of which are attached to the ribs corre- 
M>onding to the cartilages on which fractuze has been 
observed. 

§ 111. The ribs, which co^iplete externally tb^ 
bony parietea of this part of the thorax^ aie very elas- 
tic bones, curved in several directions, flat, and 
rather thin anteriorly. Their obliquity from before 
to behind increases in proportion as they descend. 
Their curvature and breadth diminish from the first 
to the twelfth. The upper ribs have also their ex* 
temal surfaces directed more upwaixls, and their in- 
ferior edge turned outwards. The seven first riba 
are articulated by the medium of the costal carti- 
lages to the sternum, whilst the five last cartilages do 
not reach this bone. The two last ribs are loose and 
floating. 

Although the chest is not uncommonly exposed to 
external shocks, fractures of the ribs are not com- 
mon. This depends on the length, curve, oblique 
situation and mobility of these bonca, as well as the 
elasticity of their cartilage. The first are moreover 
protected by the bones and the muscles of the 
shoulder, from which cause they are less subject 
to fractures than the middle, which are very much 
more exposed. Lastly, fracture of the two last ribs i« 
■carcely possible, on account of their great mobility. 
These accidents may be produced by a cancer acting 
directly on the fractured point, or by a force applied 
on the anterior and posterior extremities of the ribs^ 
increasing their angle to so great a degree as to cause 
the fracture. In the first of these cases the fragments 
are pushed inwards, whilst in the second they are car- 
ried outwards. The ribs can never experience any 
displacement in the direction of the diameter of the 
bone, nor in that of its length, for, being fixed to the 
vertebral column behind, and the stenvwTKv Vxi Uoi^x^ 
they cannot be shortened, and iheBame iivvivc\e%>o«v^ 
attached to both fragmenU Ueep tYv&ov a.x.esvi»V ^'•f^ 
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tances from the neighbouring ribs. If, however, 
fracture of one or more ribs takes place in front of the 
attachments of the serratus magnus, the external por- 
tion is drawn outwards, and the internal slightly in 
the contrary direction. 

$ 1 12. The spaces between the cartilages and the 
ribs are much greater in this region than at the pos- 
terior part of the thorax ; and are occupied by the 
intercostal muscles, vessels, and nerves. The exter- 
nai intercostals are fleshy bundles, which extend 
from the vertebral columns to the spot at which the 
ribs are joined to their cartilages. Their fibres take 
an oblique course from above downwards, and are 
attached to the external labium of the inferior edge of 
one and to the superior edge of the following rib. 
Anteriorly, these muscles are continuous with very 
thin aponeuroses, which extend as far as the sternum. 

The internal intercostals, situated behind the pre- 
ceding, are attached superiorly to the internal labium 
of the ribs and their cartilages, and inferiorly, to the 
superior edge of the following rib from the sternum 
to the angle of these bones. Thin fleshy fibres pro- 
ceed obliquely from above downwards, and from be- 
fore backwards, and, consequently, intersect the 
direction of those of the external intercostals. A 
thin layer of cellular tissue separates these two fleshy 
layers, and contains in its substance the intercostal 
vessels and nerves. 

§ 118. The inter-coslal arteries arise from the 
lateral and posterior parts of the aorta, with the ex- 
ception of the first, which is furnished by the subcla- 
vian. These vessels first take a serpentine course 
between the pleura and external intercostal muscles 
in the middle of the space which exists between the 
ribs, but they soon divide into two branches, which 
enter between the layers of muscle of which we have 
ifeen speaking. The inferior branch, rather small, 
S^es forwards for some distance aVotv^ V\\e wv'^fct ^^<^ 
of (be rib situated below, and l\\en B\x\>^w\dft* oti^^Rfc 
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external surface of the bone. The superior branch of a 
much greater size than the former is situated in a 
groove in the inferior edge of the rib above it. Towards 
the anterior third of the bone^ it proceeds downwardly 
and occupiesihe middle part of the intercostal space. 
It is for the purpose of avoiding this vessel that^ in 
the operation of empyema^ it has been recon^ 
mended to make the opening into the chest nearer 
the upper than lower or sharp edge of the rib. If^ in 
a penetrating wound of the chest, the inter-costal 
artery has been opened^ it is plain that^ from its situa- 
tion, the vessel can scarcely be secured ; but it may 
be compressed by the introduction of a pledget 
into the bottom of the wound, the size of which 
would not allow of its being easily withdrawn. This 
simple plan, which is at present generally employed, 
is much preferable to that recommended by Gerard, 
which consists in putting a ligature round this vessel 
and of the rib in whose groove it is lodged, 

$ 1 14. Behind the internal surface of the sternum 
and the costal cartilages, the triangularis tttemi is 
situated, which extends from the cartilago ensiformis 
to the level of the fourth costal cartilage. Its fibres 
then take a course upwards, forming digitations, the 
length and straightness of which increase in pro- 
portion as they descend, and which are attached to 
the internal surface and inferior edge of the cartilages 
of the second, third, fourth, fifth, and sixth ribs. The 
anterior surface of this muscle is covered by these 
cartilages, the internal intercostal muscles and the 
internal mammary vessels. The internal mammary 
artery (§ 87.) descends behind the costal cartilages 
gradually approaching the sternum. Its deep situa- 
tion renders the securing of this vessel by ligature 
extremely difficult, an operation, however, seldom re- 
quired. To perform it, the integuments must be 
divided parallel to the sternum, aitid V\iexi\>cv^ x^s^asX^'^ 
and cellular tissue situated on one ol vV^ vtA.^^-^^^^*^ 
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spaces. As to the branches which are giyen off by 
this artery^ they are in general too small to deserve 
attention. 

$ 1 15. The internal surface of the parietes of the 
thorax is lined by the pleura, thin/ diaphanous, 
serous membranes, which are reflected on themselves 
to cover the lungs. From the approximation of 
these two closed sacs a septum is formed, in the sub- 
stance of which two spaces exist, the anterior and 
posterior mediastina. The pleura of the left side 
leaves the cartilages of the tibs at the edge of the 
sternum ; that of the right side separates from this 
bone near the median line. But instead of descend- 
ing in a straight line, the right pleura turns over to 
the left side close to the cartilage of the fourth rib. 
From this arrangement, which has been very well de- 
scribed by Rosenthal, it happens that the anterior 
mediastinum is formed of two small pyramidal cavi- 
ties united by their apices. The inferior portion, 
larger than the superior, corresponds to the dia- 
phragm by its base, and to the cartilage of the fifth 
rib by its apex ; it lodges the heart, but is filled an- 
teriorly by fatty cellular tissue, which communicates 
vhh tnat of the abdomen, through a space left 
in the fibres of the diaphragm on the sides of the 
ensiform cartilage. It is generally in this part that 
abscesses of the mediastinum are fonned ; the thick- 
ness which the two layers of this septum acquire during 
the formation of the abscesses, allows very little 
of the purulent matter to get into the chest, although 
this occurrence is not impossible. H ence the matter 
almost always opens externally ; sometimes it passes 
through the sternum ; at others, it proceeds by the side 
of this bone, either to the base of the neck, or between 
the cartilages of the ribs, or near the ensiform carti- 
lage. If the opening of the abscess is situated on the 
sternum or at the base of the i^eck, and is not suffi- 
cientJjr large (oT the pus to !ice\| e»cvge,\\. Yft»>QR««k 
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advised to trephine this bone: the operation is easily 
performed, and the consequences are not in general 
very serious. At the superior part of the anterior 
mediastinam the thymus gland is situated. This 
body^ the use of which is not known, consists of two 
lobes; its texture is soft, form oblong, and size differ- 
ent at various periods of life. In the foetus it extends 
from the diaphragm to the thyroid body, but in the 
adult it diminishes, and in old ag^ almost entirely dis- 
appears. It is covered by the sternum, and the lower 
portion of the stemo-hyoideiand stemo-thyroideimus- 
cles ; posteriorly, it is connected with the trachea, the 
inferiorthyroidean veins, left subclavian vein andsope- 
rior vena-cava, the arch of the aorta, and the pericar- 
dium. When this body increases in size, as it some- 
times does in scrofulous children, very serious symp- 
toms are produced, for the tumour which it forms is 
pressed back by the sternum, and compresses the 
paits situated between it and the vertebral column. 
The pressure exercised on the oesophagus and on the 
trachea may be so great as to destroy the patient from 
inanition, or asphyxia. When this disease resists 
internal means, Bums advises the extirpation of the 
tumour to be tried. The following is the operation 
^hich he proposes. An incision being made at the 
anterior part of the neck, immediately below the 
sternum, and between the stemo-hyoidei muscles, as 
in the operation for tracheotomy, the superior ex- 
tremity of the thymus gland is uncovered, and with 
the fore finger this body is to be detached as much 
as possible from the neighbouring parts; after which 
it must be seized with forceps, introduced with cau- 
tion between it and the mediastintim, and then drawn 
out. But the surgeon will be seldom warranted in 
performing this operation; for it almost alwa^'s 
nappens that the mesenteric glands participate la 
the morbid state which has occasvoxk&di ^«'. v«<:?^- 
iag and induration of the Vh^tivwa-, \.\\e\^Vyt^> ^^ 
extirpation o( this organ, a\lYvo\>s\x\X m\^\v\. ^^wa^"^^ 

o 
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dyspnoea to cease with which the patient is affected^ 
would not preserve his life. When> by the advance 
of age, the thymus is diminished, the superior ex- 
tremity, of the mediastinum is Ailed with cellular 
tissue," which communicates with that situated at the 
anterior and inferior part of the neck, and is conti- 
nuous with that which always occupies the inferior 
portion of this septum ; hence, it is not very rare to 
see abscesses which have formed behind the deep 
fascia of the neck, descend into the thorax, and even 
appear in the epigastric region. 

$ 116. At the inferior part of the anterior mediasti- 
oum, a membranous sac is situated, which envelopes 
the heart and the commencement of the large vessels, 
and is called the pericardium. It is surrounded by a 
great quantity of fat, and covered anteriorly by the 
pleura, except at its middle part, where it corresponds 
to the thymus and inferior division of the mediasti- 
num ; laterally, it is separated from the sternum and 
the cartilages of the ribs by the anterior portion of the 
lungs. In cases of dropsy of the pericardium, it is 
sometimes necessary to open this membranous sac. 
To perform this operation, Senac advises a trochar to 
be introduced between the third and fourth costal car- 
tilages of the left side, about two inches from the ster- 
num, and to be directed obliquely towards the origin 
of the ensiform cartilage, passing it along the ribs, in 
order to avoid the internal mammary artery and the 
lungs ; but this operation is so dangerous, that no one 
would resort to it. Desault, in order to open the peri- 
cardium, laid bare the parietes of the thorax, between 
the sixth and seventh ribs of the left side. This ope- 
ration, although infinitely less dangerous than that 
proposed by Senac, is not free from objections ; for the 
large opening in the parietes of the chest, allows air 
to get into its cavity, and the distance of the external 
opening' from that of the pericardium renders the effu- 

fion of a portion of liquid inVo V.Vi\a c^nvVj aVm^^t. 

^oevj't&ble. The method proposed \>^ "^H.VA^issiR^ 
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and M. Skeilderup is much preferable, for it is not 
only free from the objections Avhichwe have just men- 
tioned, but its eiecution is easy^ and it allows the 
diagnosis to be verifled before the pericardium is 
opened. This operation consists in the application 
of the crown of a trephine at the inferior part of the 
stemutn, between the ensiform cartilage, and the place 
where the cartilage of the fifth rib is united to that 
bone. An opening is made in this triangular space ; 
and the instrument reaches the pericardium without 
injuring the pleura, and, consequently, without open- 
ing the cavity which lodges the lungs. 

$ 117. The heartf placed obliquely in the mem- 
branous sac, of which we have just spoken, is of 
an irregular conical shape, the base of which is 
turned upwards, backwards, and a little to the right 
side, and the apex downwards, forwards, and to the left 
side. The size ot this muscular organ varies very 
much in different persons; generally, however, it is 
larger in proportion during infancy than at a more 
mature age; superiorly, it is occupied by the auricles, 
iitid inferiorly by the ventricles. The parietes of 
these last cavities, on contraction, strike against the 
sternum, the fifth intercostal space and the sixth left 
rib ; the shock or sensation of elevation thus pro- 
duced, is rendered sensible by the stethoscope, even 
when it cannot be felt with the hand, and its intensity 
is generally in an inverse ratio to the extent of the 
pulsations of the heart, and a direct ratio to the thick- 
ness of the walls of the ventricles. The contraction 
of the auricles very seldom produces a similar phe- 
nomenon, and this sign, compared to the intensity of 
the noise which the pulsations of the heart produce^ 
is one of the surest means for recognising the state of 
the ventricles. This noise is best audible at the in- 
ferior part of the sternum, when it de^end^ <^w NJsNa 
contraction of the right cavilies ol VYveXve^^V^^^^^*" 
tween the costal cartilages, 'viYieii Vt \i^\oix%^ X» '^^ 
left cavities of this organ. 

o o 
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■ From the situation of the heart it is evident that 
in penetrating wounds of the left side of the chest, 
this organ is most exposed. Indeed on the right side 
it does not go beyond the sternum^ whilst on the left it 
extends to some distance beyond this bone. The 
right ventricle is most exposed to the action of sharp 
instruments, which rarely reach the left and still more 
rarely the auricles. This is owing to the left ventri- 
cle being situated behind the right, and to the right 
auricle being placed behind the sternum and resting 
on the diaphragm^ and to the left being entirely con- 
cealed by the large vessels of the base of the heart. 
The parietes of the auricle are so thin that it is im- 
possible for an instrument to wound them without 
opening their cavities. But this is not the case with 
the ventricles, for their parietes are so thick (espe- 
cially those of the left) that they may be wounded 
without the instruments penetrating into their cavi« 
ties. 

§ 118. In penetrating wounds of the chest, the large 
vascular trunks which proceed to the heart, and pass 
from it, are equally exposed to the action of sharp 
instruments; their wounds, especially those of the 
arteries, are almost always mortal. From their situa- 
tion it is evident that they can be opened, not only in 
wounds of the anterior part of the chest, but also in 
those of the base of the neck or of the top of the 
thorax, if the instrument be directed downwards. The 
first of these vessels, behind the sternum, is the stipe' 
Ttor vena-cavaj which is formed by the union of the 
two subclavian veins, and brings to the heart all the 
blood of the head, the upper extremities, and of a 
portion of the chest. It commences on a level with 
the cartilage of the first rib ; descends a little to the 
left and front part, immediately behind the cartilages 
of the ribs and the edge of the sternum, passes into the 
pericardium, and opens into the right auricle of the 
Ae^Tt, behind the sixth rib. It Va co\ettA Vy^ ll\ft 
thymuB gJaDd, and cellulat tissue ot \5aftxae^\^s»\:vD».m, 
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and corresponds on the right side to the lung, and on 
the left to the portion of pericardium which ascends 
on the aorta. Behind this vessel the right superior 
pulmonary vein and aorta are situated. 

The pulmonary veins, two in number on each side, 
open into the inferior and right part of the left auri- 
cle. The pulmonary artery arises from the superior 
and left part of the right ventricle, passes obliquely 
upwards, and to the left side, before the aorta, and, 
after a course of about two inches, divides into two 
trunks, which separate from each other, and proceed 
transversely towards the roots of the lungs. From the 
middle of this bifurcation, the arterial canal arises, 
which is obliterated in the adult, but which, in the 
foetus, establishes a communication between this ves- 
sel and the aorta. The pulmonary artery of the right 
side passes behind the superior vena-cava and aorta, 
forms an arch around the bronchi of the same side> 
and bifurcates before passing into the lung. That of 
the left side passes before the aorta, above its arch, 
and then proceeds in the same manner as the one 
above described. 

Th& phrenic neite, which descends along the lateral 
and anterior part of the neck, and penetrates into the 
chest between the subclavian vein and artery, proceeds 
inwards, forwards, and downwards into the anterior 
mediastinum ; it continues its course on the trunks of 
the pulmonary vessels^ then between the pleura and 
lateral parts of the pericardium to reach the diaphragm. 

The aorta arises from the base of the left ventricle, 
behind the pulmonary artery, to which it is joined by 
a great quantity of fatty cellular tissue. It then pro- 
ceeds upwards, first between the vena-cava and pul- 
monary artery, and ascends in front of the vertebral 
column by describing a curve, the convexity of which 
is turned forwards and to the right side. On a 
level with the third or fourth dorsoLl N^^^s^^a.^ ^v^ 
artery eDtheJy leaves the pei\c«Li^wiTCi,«^^^^ osvvnat 
tiujn^ the cuxyatuie to tlfte back p«^x^. w^^^s^^. «^^*^ ^"^^^^ 
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ce^ds transversely, on a level i^itli the second dorsal 
Vertebra, and forms what is called the arch of the 
Mrta, This curve terminates on the left side of the 
body of the third dorsal vertebra ; proceeding from 
this part, the aorta becomes vertical, and descends 
along the anterior and left part of the vertebral column 
in the posterior mediastinum. 

In the interior of the pericardium the aorta is only 
separated from the sternum by the mediastinum, and 
is connected at the right side with the superior vena- 
cava and the lun^ ; still higher up it is covered by the 
thymus gland. When aneurisms form in the ascend- 
ing portion of the aorta, the pressure exercised by 
these tumours on the anterior wall of the thorax often 
causes the absorption of a portion of the sternum and 
the ribs, and thus they frequently open externally. 
Corvisart saw a case in which luxation of the sternal 
extremity of the clavicle had been occasioned by an 
aneurism of the aorta. But, generally, when these 
tumours form an external projection, it is at the base 
of the neck that they are situated, and at this place 
they are sometimes confounded with aneurisms of the 
idbclavian ; hence. Bums advised that the ligature 
should never be put around this vessel, unless the 
finger could be put between the tumour and the top of 
the chest. The relations which exist between the 
origin of the aorta and the pulmonary artery explain 
how aneurisms of the ascending aorta open into this 
tessel ; but this termination, which has been observed 
by MM. Payen and Zeink, is extremely rare. Corvi- 
sart saw an aneurism of the ascending aorta com- 
{xress the superior vena-cava, and thus produce a con- 
siderable impediment to the return of the blood from 
the upper parts of the body to the heart. The arch 
of the aorta rests posteriorly on the trachea, a little 
above the origin of the bronchi, and its concavity, 
tamed dowDwardSf surrounds the left bronchus and 
iHe left pulmonary artery. It, tWreVoie, olv»w V^Y" 
pent tb&t aneurisms of the asceUdiiig «bQt\»^> o\ qV vaa 
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arch, compress the trachea or the bronchial tubes, 
and even open into them, suddenly producing a mortal 
hemoptysis. The cavity of the left pleura is the place 
where the greater part of aneurisms of the thoracic 
aorta open. It is, on the contrary, very rare to see 
them burst into the right pleura ; indeed, the left side 
of this vessel is connected with the pleura of the same 
side, whilst on the right side it is separated from 
it by the oesophagus, the thoracic duct and vena- 
azygos. Aneurisms of the aorta may open into the 
oesophagus, but this is not of very common occur* 
r^nce. The obliteration of the thoracic duct and the 
enlargement of all the lymphatic vessels, are among 
the effects of the development of tumours of this 
kind. The pressure which is exercised on the body 
of the vertebrae with which the aorta is connected 
posteriorly, often causes the destruction of these 
bones to a greater or less extent. Lastly, compres- 
sion of the lungs, and, consequently, difficulty of 
respiration, are the most ordinary effects of this 
disease. 

The arch of the aorta gives origin to the arteria 
innominata, left carotid, and left subclavian arteries. 
The 6rst of these vessels is the most anterior, and 
ascends obliquely beneath the left subclavian vein, 
the sternum and the sterno-thyroidei muscles. Lastly, 
the carotid cmd subclavian arteries occupy the supe- 
rior extremity of the mediastinum : but as we have 
before pointed out the principal relations of these ves- 
sels, we shall not now return to them. 

The inferior vena-cava, which empties itself into 
the right auricle, is situated between the heart, oeso- 
phagus,and lungs. It is evident that these parts can- 
not compress it so as to obliterate it; but the circu- 
lation may be impeded by the increase of the size of 
the heart, the swelling and hepatization of the lung, 
&c.; hence, M. Velpeau attributes to this ca\\«ft, vcA: 
in our opinion with coTiecliiea&« vVv^ w^^v^^ ^'^ 
the liver, which is obseived ao olve^i va ^\^^^«^"^ ^^ 
tjiiakind. 
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From what we have said of the arrangement of the 
heart and the large vessels of the chest,it is evident that, 
in the case of a penetrating wound of the chest, accoiu* 
panied with internal hH;morrhage, it would be very 
difficult to know from which vessel the blood escaped; 
And if we knew, our knowledge would be of little 
avail ; these accidents are always fatal. However, we 
#ill observe, that sharp instruments, directed hori- 
tontalljr, cannot reach the heart, unless they penetrate 
above the sixth rib. 

$ 119. The trocAea occupies the superior part of 
the posterior mediastinum, and descends on a level 
with the second or third dorsal vertebra, between the 
thymus gland, the left subclavian vein, the arteria 
intiominata, the arch of the aorta, the oesophagus and 
tertebral column. At its inferior extremity, this flbro- 
cartilaginous tube bifurcates in order to penetrate into 
the lungs, and then takes the name of bronchi. The 
bronchus of the right side, thicker, shorter, and more 
horizontal than the left, is surrounded by the arch 
which the right pulmonary artery form's, and by 
the vena-azygos. The left bronchus, situated a little 
more posteriorly than the former, is surrounded by 
te aorta and left pulmonary artery. Before the bi- 
furcation of the trachea, and around the bronchi, a 
great number of lymphatic ganglia are situated, 
which are called the bronchial glands. These bodies, 
the form and size of which vary considerably, are 
of a black colour and of slender consistence. In a 
great number of cases, but principally in scrofulous 
affections, the bronchial ganglia may increase in size, 
and undergo morbid alterations of different kinds : 
and from their anatomical arrangement, it is evident 
that they may either compress the bronchi, the pul- 
monary vessels, or even the oesophagus, thus produc- 
ing symptoms which may be confounded with those 
occasioned by (he formation oi an ^newrUm of one of 
tAe large vessels of the heart. 
The pneutno-ffOStrie nerves ^neltaXa VnVo \\\ft tiJaa^v. 
bcjiind the subclavian vein. "tVisiV. ol v>a& t\^>QX. ^\^^ 
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passes before the snbclaviao artery ; that of the left 
passes over the arch of the aorta. These nerves then 

eass backwards, increasiDg in sise, and giving 
ranches to the pulmonary plexus ; they then pass 
behind the bronchi, and, lastly, meet on the aorta to 
reach the abdomen. It is to the pressure, exercised 
by aneurisms of the arch of the aorta, on the recur^ 
rent nerves which arise from the pneumo-gastric, and 
surround this vessel or the subclavian artery in its 
ascent towards the larynx, that certain surgeons have 
attributed the loss of voice in persons attacked with 
this disease. 

The cBsopkoffus, in the chest, is situated in the 
posterior mediastinum behind the trachea, the left 
bronchus and base of the heart, before the verte- 
bral column^ the curve of the vena-azygos, and the 
thoracic duct, and between the aorta and lungs. Its 
lower part is surrounded by the pneumo.gastric 
nerves, which then take the name of oesophageal cords. 
On account of the size of this muscular tube, and of 
its deep situation, it is very seldom affected in pene- 
trating wounds of the chest, unless they be produced 
by fire-arms j and then the lungs always participate in 
the injury. 

The vena-agygos communicates with the superiot 
vena-cava immediately above the right bronchus, 
around which it turns to descend on the anterior sur- 
face of the dorsal vertebree, by the side of the aorta and 
before the intercostal arteries. This vessel receives th« 
intercostal veins, and opens into the inferior vena- 
cava, or into one of the lumbar veins. From this ar- 
rangement, it is evident that if the circulation were 
interrupted in one of the vense-cavsp, between the 
points where they communicate with the azygos, the 
blood would still not be prevented from arriving at 
the heart. 

§ 120. On each side of the meA\«i%\AWim><5fiv'5^^«=«*^ 
Se contiDued over the root oi \.te\xxT^%^> ^s^^^*^ ^^'^ 



% 



156 ANTERIOR THORACIC REGIOM. 

teraal surface of these organs. The costal portioii'bf 
thi» membrane is in connexion internally with.tke 
outer surface of its pulmonary portion, and by the 
membrane a cavity is formed^ vhich, in the naAvoil 
state, only contains a little serum. One ofthemoet 
common efiects of peripneumonia is the formation < of 
adhesions between these two portions of the pleura, 
and in this way the cavity of the thorax may be com- 
pletely destroyed. It is equally possible, that partial 
adhesions may take place so as to completely ivr- 
round a more or less considerable portion of the 
cavity of the pleura, which being filled with pufuleat 
matter may thus present all the characters of a simple 
abscess. At other times the liquid effused into (his 
membranous sac is collected at the most depending 
parts of the thorax. These differences generally de- 
pend on the previous existence of adhesions or effa- 
sion into the chest; indeed, if a considerable quantity 
of liquid separates the two folds of the pleura from 
each other, before union has taken place, partial ad- 
hesions only will form, and the effused matter will not 
be circumscribed. If, on the contrary, the adhesive 
inflammation first appears, it may happen that tke 
spot where the effusion takes place, is surrouinied 
by adhesions, and separated from the rest of • the 
cavity of the pleura, before this state comes on.- < in 
penetrating wounds of the chest, for example^- Iha 
effusion may occupy the most depending part ^ the 
chest, or be circumscribed in the neighbourhood -flf 
the wound, according as it takes place before or after 
the formation of these adhesions. These kindeicf 
abscesses may be formed in every part of the cheat | 
but it is, generally, at the anterior part of the true rUM% 
under the breasts, or near the clavicle, that they Mt 
situated. They take a direction across the pleaia-aad 
intercostal muscles, and form, externally, a small tUt 
mour, circumscribed superiorly and inferiorly -by>lfac 
ribs. In abscesses of this nature, the spot whefei/yM 
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opening must be made for giving exit to thfe effased 
liquid, is indicated by the situation of the tumonr; 
but this is not the case when the effusion is not cir- 
cumscribed. The operation of empyema ought then 
to be performed at the spot most favourably situated 
for the discharge of the liquid^ and for its safe and 
easy performance. The exact spot cannot be fixed in 
any absolute manner. 

The lungs nearly fill the cavities which exist between 
the mediastinum and parietes of the chest, all the 
movements of which they follow. These organs, being 
the largest of the thoracic viscera, are also those most 
frequently injured in penetrating wounds of the chest. 
Emphysema, or infiltration of air, is sometimes one of 
the effects of these wounds, especially when several 
air-cells have been opened without injury of any con- 
siderable vessel, and when the external wound doe» 
not exactly correspond to that of the lung. This com- 
plication, which may become very serious, is some- 
times the effect of fracture of the ribs, when the fkag- 
ment of the broken bone penetrates into the substance 
of the lung. When the wounds of the parietes of the 
thorax are considerable, instances of hernia of the 
lung have been seen ; but the reverse generally takes 
place, for atmospheric air penetrates into the cavity 
of the chest, and the lung on the wounded side wastes 
away. It is on this ground that some have advised 
the operation of empyema never to be performed on 
both sides at the same time. 

§ 121. The diaphragm, which forms the whole in- 
ferior wall of the thorax, is attached to the ensifoim 
cartilage, to the internal surface of the cartilages of 
the six lowest ribs and the vertebral column. It 
forms, when contracted, a plane inclined from below 
backwards ; but, when it is in the state of relaxation, 
the central portion is not situated on the same level 
with its circumference. Indeed, its su^euQ^vwW*^ 
instead of being flat, becomes conNex., «:tA S* t»a«i 
big^h up in the chest. This anwftRemeivX. \% xes**-^ 
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markable on the right than the left side^ and the most 
elevated part of the diaphragm is sometimeB seen on 
a level viith the sixth rib. The centre of this muscle 
is occupied by an aponeurosis^ from th^ circumfer* 
ence of which fleshy fibres proceed forwards, back* 
wards, and to each side. The central portion supe^ 
riorly corresponds to the mediastinal jand is intimately 
united to the pericardium ; laterally, it is connected 
with the base of the lungs, and is lined by the pleura. 
Lastly, its circumference rests on the triangularis 
sterni, and internal intercostal muscles, and posteriorly 
on the aorta. It is evident that the depth and nar- 
rowness of the sulcus, situated between the circum- 
ference of the superior surface of the diaphragm, and 
the lateral parietes of the thorax, at their lower part, 
will be great in proportion to the relaxation of the 
muscle and its ascent into the interior of the thorax. 
In the vertical position, this sulcus is the most de- 
pendent part of the chest, and, consequently, that 
where the effused liquids in the pleura accumulate; 
but nevertheless it is not the spot where the operation 
for empyema ought to be performed ; for the portion 
of the diaphragm which corresponds to the last inter- 
costal spaces, may rest immediately on the interior 
surface of the pleura-costalis; hence, in operating in 
these spots, the surgeon would be exposed to the risk 
of dividing this muscle^ and of penetrating into the 
abdomen, instead of making an opening into the 
thorax. Another reason for performing the operation 
lather high is, that the part of the chest where the 
membranous exudations are de|X)8ited in greatest 
abundance, is precisely that now under considera- 
tion. Moreover, in changing the position of the 
patient, the most dependent part of the chest is also 
changed : when the patient rests on the diseased side, 
^ position natural to all those affected with effusion 
/nto the chest, the centre of the lateral part is the 
jBtojU dependent. Hence, as lil. VAentvec V&« o\^i«r««d» 
He 0pot for jperforming Uie opesa\\ou lot ^mvi^n^^ 
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ought to be cho^n in the middle of the fourth inter- 
costal space, and not^ as most surgeons adTise, be- 
tween the sixth and seventh ribs. In either cate^ the 
Intercostal artery must be avoided, and for this put- 
pose, the incision should be made as far ai possible 
Rom the inferior edge of the riba. 



CHAPTER VIlL 

POSTElUOR THORACIC, OR DORSAL REGION. 

$ 1 22. In this division of the trunk, ve comprise all 
the parts situated between the inferior boundary of the 
posterior region of the neck and the lower border of 
tho last rib, and between the median line and ah ima-* 
ginary one which corresponds to the posterior costa 
of the scapula. On the median line, which sepa- 
rates the two dorsal regions, a kind of crista may 
be observed, formed by the spinous processes of 
the dorsal vertebrae, and which is bounded on 
each side by a groove of no great depth, on the ex- 
terior of which an equally vertical projection is 
iituated, — more marked at the inferior than the ante* 
tior part of this region, and formed of bundles ot 
muscular fibres. 

§ 123. The integuments of the dorsal region are 
firm, thicki smooth, and contain sebaceous follicles 
in great abundance. Their sensibilitjf is greater than 
one would imagine from the few nerves with which 
they arc supplied. The subcutaneous cellular tis- 
sue, firm, serrated, and in layers, \& t«^<vccanNi>'^ 
With the superficial faocva olvYv.^ TkfcOEL,^\A ^^'s^* 
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cutaneous cellular tissue of the anterior parietes of 
the thorax ; it abounds in fatty vesicles, and is very 
intimately connected with the skin at the vertical 
crista, formed on the median line of the back by the 
spinous processes of the vertebrae. Beneath this cel- 
lular layer, we find an** aponeurotic expansion, the 
thickness and appearance of which vary in several 
parts of this region ; it covers the posterior surface of 
the trapezius and latissimus dorsi, and firmly adheres 
to them ; near the scapula it is continuous with an 
analogous layer, which unites the anterior layer of 
these muscles. This layer of subcutaneous cellular 
tissue is lodged between the integuments, the thick- 
ness and density of which are very considerable, and 
the resisting plane formed by these cellulo-aponeurotic 
layers and the muscles which they envelope. Hence, 
when suppuration occurs in this part, the matter, in- 
stead of distending the skin and making its way exter- 
nally, in general dips down to a considerable distance 
between the layers of the tissue. Thus, as M. Vel- 
peau has truly observed, purulent collections of this 
nature may produce a considerable separation of the 
akin, extend to the neck or loins, and become very- 
dangerous from the resistance offered by the parts to 
the exit of the pus. In these cases free incisions 
must be made very early into the abscess. 

$ 124. The trapezius, of which we have already 
spoken, (§ 94) forms, with the latissimus dorsi, the first 
layer of muscles in the dorsal region. The superior 
half of the trapezius covers the posterior part of the 
neck, its inferior part extends on the back from the 
spine of the scapula to the spinous process of the last 
dorsal vertebra, and covers the superior and internal 

Cirt of the latifisiinus dorsi. This last muscle is thin, 
ige, and irregularly quadrilateral ; one portion of 
its fibres is inserted into the three or four last ribs ; 
bat thegreaieT part arises on the external border of 
a atrojjgaponeuioah which isfiiiLedtQVlQL« ai^liiQua pcq- 
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cesses of the six or eight last dorsal and all the lum- 
bar vertebrfie, to the sacrum and the posterior half of 
the crista ilii. This aponeurosis is very large at ita 
iilFkrior part^ but superiorly is contracted^ and ap- 
pears to furnish the layers which are interposed be- 
tween the deep muscles of this region. The fleshy 
fibres of the latissimus dorsi converge towards the 
inferior angle of the scapula, and terminate by a 
tendon, which is fixed into the upper third of the 
humerus. 

$ 125. The rhomboidai, situated at the lower part 
of the neck and upper of the back , are large, thin, and 
nearly square ; they are covered by the trapezius, the 
latissimus dorsi, and the triangular portion of the 
common aponeurosis, which fills the space that these 
two muscles leave between them near the scapula. 
These muscles are fixed, in part, to the inferior por- 
tion of the cervical ligament, and to the spinous pro- 
cesses from the last vertebra of the neck to the fourth 
or fifth of the back, and in part to the spine of the 
scapula. The posterior and superior serratus is situ- 
ated beneath the rhomboid ; it is very thin, and di- 
vides into four digitations, which are fixed to the ribs 
from the second to the fifth. Towards the vertebral 
column the fieshy fibres of this muscle terminate by 
a very thin aponeurosis, which commences on a level 
with the external border of the splenius, and sacro- 
lumbalis, and is attached to the cervical ligamentafi 
and the spinous processes of three or four dorsal ver- 
tebrae. The lower edge of the posterior and superior 
serratus gives attachment to an extremely thin apo- 
neurotic layer, which is fixed to the angles of the ribs 
externally, to the spinous processes internally, and to 
the upper edge of the serratus magnus inferiorly . This 
aponeurosis completes behind, the kind of sheath, half 
bony and half membranous, which lodges the verte- 
bral muscles. The posterior swi^^c^ o.? ^^ ^sw^wn^.'^ 
la coimected with the Tlaom\io\^, \)ft&\&N^\ft^ ^^sss^^Nx 
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soapulffi and the trapezius ; it is separated by a sp&ce^ 
the extent of which varies according' to the positioa 
of the shoulder^ and which is filled with loose cellu- 
lar tissue deprived of fot. This space is continuous 
under the scapula, with the inferior and external por- 
tion of the fore part of the neck, which circum- 
stance accounts for the descent of matter that forms 
in this part. Lastly, in cases of fracture of the mid- 
dle part of the ribs, we see, according to the points of 
attachment of this muscle, that its contraction tends 
to carry the posterior fragment outwards. 

The fleshy fibres, which occupy the vertebral 
arches, united into one in the lumbar region, form 
in the back two distinct muscles, the longissimus 
doTsi and sacro-lumbalis ; but they present nothings 
in their arrangement worthy of notice. This is 
also the case with the arteries which ramify in this 
part, the most of which are branches from the inter- 
costals. The veins, lymphatics, and nerves also pre- 
sent nothing of interest. 

$ 126. The framewoik of bones at the posterior 
part of the thorax, is formed by the dorsal portion 
of the vertebral column, and in part by the ribs. The 
posterior surface of the vertebral column, which we 
observed to be concave in the neck and convex in the 
back, becomes again concave in the lumbar region. 
These differences, which do not exist in early life, 
correspond to the degrees of thickness which the 
bodies of the vertebrce, and the isterveitebral car* 
tilage present behind and before in each of these 
regions, and appear to depend on purely mechanical 
causes. Indeed, in the new-bom babe, the vertebral 
column is nearly straight; but the head tends con- 
stantly to fall forwards, the muscles of the posterior 
Jpart of the neck are nearly always contracted to keep 
It in the horizontal position, and gradually approxi- 
mate the parts to which they are fixed; this deter- 
JOi'neB the Brat curvature, the coii<;a^\V^ ol^^^vch ^or^ 
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responds to the insertion of these muscles. On the 
other hand, the weight of the head^ of the thorax, and 
of the superior extremities tending to carve the co« 
himn anteriorly, must necessarily act where the 
muscles of the posterior part of this framewoik of 
bone have the least force, viz. in the back. In the 
lumbar region, the muscles being much more power- 
ful, the equilibrium destroyed by the flexion of the 
spine forwards in the dorsal region is restored in the 
loins, and a curvature is formed at this part, the con- 
cavity of which looks backwards. Thus, when, by 
the progress of age or any other cause, these muscles 
•re considerably weakened or even paralysed, we 
find the vertebral column gradually yielding to the 
power which tends to move it forwards, and the back 
becoming quite round, not only between the shoulders, 
but also at its lower part. The most common mal- 
formation of the vertebral column is the incurvation 
forwards. This kind of deformity, which is an excess- 
of the natural curvature of the column, is that which 
entails, in general, the fewest inconveniences. 
. In most subjects the dorsal portion of the vertebral 
column presents again a slight lateral curvature. This 
curvature is much more frequent on the left than the 
right side, and appears to depend on the contraction 
of the vertebral muscles of the left side, a contraction 
necessary to be opposed to the bending of the column, 
when heavy burdens are raised with the right arm. 
Indeed, Beclard observed, that in left-handed people 
the lateral curvature, instead of being to the left, as in 
persons who habitually use the right hand, was situ- 
ated to the right side. The deformity, produced by 
the lateral incurvation of the vertebral column, may 
also depend on mechanical causes, analogous to those 
of which we have just spoken, without the bodies of 
the vertebrse being the seat of caries. It is not rare 
to see the spine present two curves in opposite dv':^^.- 
tipps^ but on the ^me plane Yi\\\v ewiVQ'Qftft\,'^\i\^?5w 
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ptbvetits the obliquity of the body, a necessary conse- 
qtience of the other kinds of incurvations. In all caaea 
inese malformations produce a shortenin^^to a greater 
or lesi degree, of the trunk, and are accompanied with 
a deformity of the ribs. When the incurration of the 
dorsal portion of the vertebral column takes place, the 
space comprised between the left side of this bony 
framework, and the anterior parietes of the thorax^ 
and which lodges tlie heart, is more or less diminished, 
by which circunistance a considerable disturbance in 
the circulation takes place, which more particularly 
manifests itself at the time of puberty. 

From what we have said above on the mechanisn^ 
of the formation of deformities, it is evident that one 
of the most efiTectual means for arresting their deve-* 
lopment is the horizontal position ; indeed, the causes 
which tend to produce incurvation of the spine in 
the vertical position, do not then act in the same 
way. In fulfilling this indication and in employing 
the mechanical means necessary to restore the natural 
shape, the progress of deformities of this kind has 
not only been arrested, but even a complete cure has 
been effected. But, unfortunately, the curvature of 
the vertebral column does not always depend on the 
causes which we have just mentioned. It may be oc- 
casioned also by the caries of the body of one or more 
vertebrae. From the commencement of the disease, 
the curvature is almost always directed backwaids, 
and is much more acute than in the other cases of 
deformity. Hence the spinal canal, in general, is con- 
siderably contracted, and the spinal marrow com- 
pressed, so as to occasion paralysis of the parts situ- 
ate below — a complication which is never found 
in those incurvations that do not depend on caries* 
It has also been observed that when the caries of the 
vertebral column is superficial it is not accompanied 
with a curvature of the spine, but gives rise to the 
fonnatioB of abscesses by congeaXiou, 
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The vertebrae of the dorsal region being articulated 
so as to permit but very limited motions, their dislo- 
cation without fracture is scarcely possible. Indeed^ 
the articular processes are much more elevated, and 
present a more vertical direction in the back and the 
loins than in the neck ; and in order that those of the 
superior be placed before those of the lower vertebrse, 
it would require these bones to be bent much more 
forwards than their inter-vertebral substance would 
allow. The fracture of the spinous processes is, on 
the contrary, more common in the dorsal than the 
cervical region ; indeed, the prominences are much 
longer and more superficial. The manner in which 
these processes lock into each other renders the 
complete straightening of this portion of the spine 
impossible, and this obliquity makes the action of 
the muscles which are inserted into them lesa 
powerful than in the loins and neck. The liga- 
ments which serve to increase the solidity of the 
articulation of the vertebrae with each other, are, 1 . 
The interspinous, which occupy the spaces existing 
between the spinous processes of the dorsal and lum- 
bar vertebrse. 2. The supra-spinous or dorso-lumbar 
ligaments, the force of which is only remarkable in 
the loins. 3. The yellow ligaments, which occupy 
the interlaminar spaces,and complete behind the ver- 
tebral canal. These ligaments, as well as the supra ^ 
and infra-spinous, counteract the flexion of the column 
forwards, and may be broken when this motion is 
violent. 4. The posterior vertebral ligaments, which 
occupy the anterior surface of the spinal canal ; and 
5. The anterior vertebral ligament, very thick in the 
back, and thin in the neck and loins, covers all the 
anterior surface of the spine. These ligaments are 
opposed to the flexion of the spine backwards; but 
it is the inter-vertebral substance which acts with 
the greatest power in preventing this kind of disigbice.^ 



^ 
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i 187. The articulation of the ribs with the verte- 
bral column is effected not onlj by means of small 
depressions on the lateral parts of the bodies of the 
dorsal vertebrse which receive the heads of these 
bones, but hj the junction of their tuberositieg 
with the transverse processes of the corresponding^ 
vertebra. The costo-vertebral articulations, properly 
called, are fortified by anterior, posterior, and inteF- 
articular ligaments. The costo-transverse articulations 
present three ligamentous bundles, a posterior, middle^ 
and inferior. There is no well authenticated case of 
dislocation of the ribs, but this should not astonish 
ns ; for, from the length and pliability of these bones, 
the solidity of their articulations and the thickness of 
the muscular layer which covers these last psirts, it is 
evident that they may be more readily fractured than 
dislocated. The head, or vertebral extremity of the 
ribs, is supported by a rounded and contracted por- 
tion of these bones, which is called their neck, and 
which terminates at the tuberosity where the costo- 
transverse articulation takes place. Further, we ob- 
serve dn the outer surface of the ribs, a projecting 
line, which proceeds downwards and outwards, ana 
its distance from the head of the bone is great in pro- 
portion, as the ribs descend: it gives attachment to 
the sacro-lumbalis muscle, and is called the angle of 
the rib. Lastly, the curvature of these bones is much 
greater in the dorsal region than in the anterior or 
lateral portions of the thorax. 

The intercostal spaces are much narrower in this 
region than in the other parts of the chest. The 
external intercostal muscles extend as for as the 
spine; but the internal intercostal muscles do not 
go beyond the level of the angle of the ribs; from 
which it results that, in this part, the intercostal 
arteries, instead of being lodged between these two 
layers of muscles^ are immediately in contact with 
the pleura. These vessels proceed in a serpentine 
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course in the middle of the intercostal spaces, and 
soon divide into two branches^ the superior of which 
follows the inferior border of the rib which is placed 
above. (Vide § 118.) 

The supra and infra-costales, small bundles of mu»f 
cular fibres which extend from the transverse pro- 
cesses to the ribs situated below, or from one rib to 
another, present nothing remarkable. On each side 
of the vertebral column, we observe, on the internal 
surface of the head of the ribs, or in the intercostal 
spaces, the thoracic ganglia and their filaments of 
communication. The vena-azygos, thoracic ductj 
oesophagus, and aorta lie on the anterior surface of 
the bodies of the vertebrae. When this artery is af- 
fected with aneurism, it often happens that the bodies 
of the vertebrse are destroyed to a considerable ex- 
tent. No instance has been known of an opening of 
the aneurismal sac into the spinal canal; but, as M. 
Laennec observes, there is nothing to prevent this 
phenomenon from occurring when the pressure 
exerted on the anterior part of the column has caused 
absorption of the co.rresponding portion of the verte- 
brae. The depression, which we find on each side of 
the anterior part of the column, and which is formed 
by the great curvature of the posterior part of the ribs, 
is in intimate connexion with the lungs, and it is 
worthy of remark, that when these organs are affected 
and compressed by the effect of an effusion of liquid 
into the cavity of the pleura, it is in this part that the 
respiratory murmur continues audible for the longest 
period. 

Note. — ^The posterior dorsal region isnot frequently 
the seat of operations, excepting for the removal of 
tumours. It was, however, recommenf*ed by the late 
Mr. Henry Cline, in cases of fracture of the vertebrae 
with depression, to cut down on the de^x%*»e^ ^'^^•k 
and endeavour to raise them. TYiv^ ov^^^^^"^ ^^^ 
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been performed five times, once by the late Mr. Henry 
Ctine, twice by Mr. Tyrrell, and once by Mr. Wick- 
ham of Winchester^ and Mr. Oklnow of Nottingham. 
In all these cases, we regret to say, the opevation 
proved unsuocessful. . 

Mr. Tyrrell performed his first operation in the 
following manner :*— '' an incision/' says Mr. 
Tyrrell^ '* about six inches in length, was made 
through the integuments, in the direction of the 
spinous processes, having that of the last dorsal 
vertebra in the middle, over the point of which 
was observed some slight extravasation of blood. 
The muscles were then separated by the scalpel 
from the sides of the spinous processes, and from 
the arches of the twelfth dorsal and first lumbar vet- 
tebr», as far as the transverse processes, also par- 
tially from those above and below. During this se- 
paration^ some arterial hsemorrhage occurred^ which 
was very troublesome in obstructing my view of the 
parts ; but it was not very copious. An assistant 
then held aside the integuments and muscles with a 
broad bent piece of iron, so as to , allow of the appli- 
cation of a small trephine on the arch of the first 
lumbar vertebra. After using the trephine for some 
time ineffectually^ I cut away the spinous process of 
the vertebrse with a chain-saw, which enabled me to 
see much better the operation of a trephine; and, 
finding that I made very little progress with it^ I took, 
instead of it, one of Hey's small saws, with which I 
sawed nearly through the arch, close to the transverse 
process ; and, after having done the same on the other 
side, 1 soon succeeded in removing the larger part of 
the arch with a pair of strong tooth forceps, leaving 
but a thin portion, covering the canal. The arch of 
the twelfth dorsal (over which the extravasation had 

* ^td^ Sir A. Cooper's Lectare, by F, Tyrrell, E»q. vol. ii. 
p, IS, 
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'been observed) was distinctly found to be loose. I 
^eM proceeded to remove it, as I had done the former^ 
iwhtchi Boon effected completely, so as to expose the 

nligamentum subflavum; this was found divided : on 
elevatine it, the dura-matral covering of the cord was 
.flBeii quite perfect, and apparently free from injury. 
Ilthen removed the portion of the arch of the first 
Jumbar, which I mentioned as having left, together 
:with the ligament, exposing near two inches of thie 

: sheath of the cord, which appeared healthy, and 

r under which the pulsations of the cord could be seen. 
The patient could now feel distinctly, on being 

'pinched inside the thigh, which immediate return of 
•ensation was beyond my most sanguine expectations. 
The edges of the wound were brought together by two 
•utures,dressed lightly with strips of adhesive plaster, 
and the patient removed to his ward, on the same bed, 
and in the same position." 

The operation was most skilfully performed, but the 
patient died on the thirteenth day of inflammation of 
the bladder. Mr. Tyrrell's second case, which is 
secorded in LanceU Vol. XI. No. 182., terminated 
latally on the sixth or seventh day, of what was be- 
lieved to be inflammation of the pleura; the body, 
however, was not examined. — T. 



.' 



170 



CHAPTER IX. 

BEOION OF THE SHOULDER, OR SCAPULO-AXILLARY 

REGION. 

i 128. Wb give the name of scapnlo-axillary region 
to the parts situated between the anterior and poste- 
rior regions of the thorax and neck on one side, and a 
circular line, which would surround the arm at the 
level of the inferior edge of the tendon of the great 
pectoral muscle on the other side. It comprehends, 
therefore, the external portion of the subclavicular 
apace, the axilla, the scapulo-humeral articulation, 
the superior extremity of the arm, the scapulary sur* 
face, and lastly, the superior and lateral portions of 
the parietes of the thorax. At the superior and ante- 
rior part of this region we distinguish, across the 
skin, the scapular extremity of the clavicle, which 
joins the acromion, and rises externally over a well- 
defined convexity, belonging to the deltoid muscle^ 
and the head of the humerus, which may be felt across 
this muscle. On the internal side of the shoulder, is 
observed a triangular space, bounded by the clavicle 
and the acromion superiorly, by the coracoid process 
inferiorly, and by the head of the humerus externally ; 
it corresponds to the scapulo- humeral articulation, 
and it is important to observe it, for, as we shall here- 
after see, it is in this situation the knife is inserted in 
the operation of amputating the arm at the joint, 
according to the method of MM. Champesne and 
Lisfranc. More internally, we perceive still at the 
anterior part of this region a vertical depression more 
or less deep, according to the position of the arm, and 
the degree of obesity in the swbject*, it corresponds to 
ibe space which exists belween v\ie \«A.e\a\ ^wn. ^1 
tlie thoracic pariete9> and ihft fk\vo\x\^«t> ^xA^YaOa. 
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constitutes the top of the cavity of the axilla. Infe- 
riorly, the anterior surface of this region is terminated 
by the edge of the great pectoral muscle, the obli* 
quity of which is great in proportion as the arm in 
more distant from the trunk. The posterior part of 
this region presents exteriorly the projection of thfl 
spine of the scapula^ and of the superior surface of the 
acromion ; a projection, which determines the sepa« 
ration between the fossse supra and infra-spinatie. We 
distinguish also, across the integuments, the axillary 
edge of the scapula, its inferior angle, and its spinal 
edge, which serves as a boundary between the poste* 
rior regions of the thorax, and scapulo-axillary. 
Lastly, we observe, below this part, the edge of the 
gpreat dorsal muscle, which is separated from that of 
the great pectoral by a deep cavity, when the arm ii 
close to the trunks but superficial and triangular 
when this limb is elevated. This is the cavity of the 
axilla, which is narrow externally, where it com- 
mences, at the superior intemill part of the arm, be- 
comes wider internally up to the parietes of the tho- 
rax, and ceases at the lateral parts of the chest. We 
can feel the lymphatic ganglia, the head of the hu- 
merus, and sometimes the pulsations of the brachial 
artery. 

The integuments which cover the anterior and pos- 
terior parts of this region are, in general, smooth^ 
somewhat thick, and of a firm texture; under the 
axilla the skin is much softer, and more capable of 
extension ,* its texture is less firm ; it is covered 
more or less abundantly with hair, and contains a 
great number of sebaceous follicles, which secrete a 
■harp, strong-smelling fluids especially in women and 
red-haired individuals*. Immediately under the 

• The anthor might hare added, " indiYldaa\& q^ \3svft tvwkw» 
race," in whom the odour emitted by ttie w\i«LC«ou% ^^^^* o'i^ ^* 
MxUleo is of an izwopportablc fetor, UoitbCQ fteem* va \i.w^ V*^ 
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skin is found a layer of cellular tissue of some thick- 
ness. Below the acromion it presents the appearance 
of a true bursa mucosa^ in the points at which the 
bones project under the integuments^ it is thick, and 
devoid of fat ; in the other parts it contains a quantity 
of adipose tissue, more or less considerable accord- 
ing to the degree of obesity in the subject. Fat ac« 
cumulates more readily above the deltoid muscle, and 
at the anterior and superior part of that region, than at 
its posterior part. This subcutaneous layer is more 
adherent to the integuments than at the parts situated 
below it ; accordingly, it is, in general, easy to bring 
in contact the edges of a wound which affects only 
those parts, even when the loss of substance is con- 
siderable. In the cavity of the axilla we find a very 
great quantity of cellular tissue more loose than in the 
rest of this region, and affording attachment to a con« 
siderable number of lymphatic ganglia. 

The cephalic vein, which rises vertically at the ex- 
ternal and anterior part of the arm, lies more or less 
deeply in this subcutaneous cellular tissue, according 
as the sulcus formed by the junction of the deltoid, 
and great pectoral muscles, is superficial or deep. At 
the level of the clavicle this vessel makes a curve in- 
ternally, and passes above and below this bone to open 
into the axillary vein. In the other parts of this 
region, the veins and arteries which run among this 
subcutaneous layer present nothing remarkable. 

Between this layer of cellular tissue, and the 
muscles situated below, we find a fascia, which is con- 
tinued with the brachial aponeurosis 5 in general, this 

tessed the faculty of detacting this iiiii)1ea8ing peculiarity in Hm 
homan. female with the sagacity of a pointer :— 



' sagacii^s unus odoror. 



Polypu»t an grayis hirsutis cabet hireos in alis, 
Qukm ctuus acert ubi late&tsua." 
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membrane is of a whitish appearance only below the 
inferior point of its attachment to the deltoid muscle, 
and resembles iii the rest of its coarse a layer more 
or less distinct of cotidensed tissue; sometimes, how- 
ever, it is of considerable thickness and strength, 
resembling a true aponeurosis through the whole 
coarse of the scapulo-axillary region. Superiorly, it 
is attached to the clavicle, and the scapulo-humeral 
articular capsule; internally, it is continued with the 
cellulo-aponeurotic layers, of which we have spoken 
in the preceding chapters. The existence of this 
membranous layer explains why the collections of 
matter, which form in this part, present such remark- 
able differences. In fact, when they are situated 
between it and the skin, they always tend to make a 
passage towards the surface, whereas, when they are 
situated more deeply, they tend, on the contrary, to 
penetrate into the axillary cavity. 

J 129. At the anterior part of this region we find, 
below the parts we have just described, the great 
pectoral muscle, of which the third part is situated 
in the anterior thoracic region (§ 105.) The fleshy 
fibres which are attached to the clavicle, run some- 
what obliquely, externally, and inferiorly, forming a 
bundle thick and distinct from the rest of the muscle. 
The lowest fibres, which are also the longest, rise, on 
the contrary, very obliquely, and towards their exter- 
nal extremity pass under the superior ones; hence, this 
part of the great pectoral is narrow and very thick, 
while the internal portion is thin and very broad. 
The species of tendon, by which it is terminated, is 
very broad, and folds on itself : it is inseiled into the 
anterior edge of the bicipital groove, and sends an 
aponeurotic prolongation to be continuous with the 
tendon of the infra-spinatus muscle upon the great 
tuberosity of the humerus. The superior edge of this 
muscle descends obliquely from iVv^ c\^N\c\fc V.'Ck "^^ 
humerus, and is contiguous lo XVv^ A^Viov^* ^'^^ ^ 
the cephalic vein,- its inleuot ^^fe,W\Ti voxa^^^n* 
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round and thick eiternally^ forms the anterior edge of 
the cavity of the axilla. Its posterior surface is 
fringed by a thick cellular tissue, which is continued 
with the superficial fascia, and with the cellular tissue 
of the axilla ; it here covers the external extremity 
of the subclavius; the axillary vein and artery, the 
nerves of the brachial plexus^ the small pectoral 
muscles, the long portion of the brachial biceps, &c. 
It is to spare this muscle, that, in the operation of 
tying the axillary artery below the clavicle, according 
to the method of M. Marjolin, an incision is made 
parallel to the direction of its fibres, beginning below 
the clavicle, opposite the external edge of the stemo- 
mastoidean. 

§ 130. The stibclavius is situated under the inferior 
edge of the clavicle, and is prolonged to the acromial 
extremity of this bone, passing under the anterior 
edge of the deltoid. The internal portion of this 
muscle is covered by an aponeurotic expansion,which 
is attached to the external surface of the clavicle, and 
the coracoid process towards the first ribs ; its poste- 
rior and inferior surface is in immediate contact with 
the nerve and axillary vessels; the presence of this 
muscle between these parts and the clavicle must 
contribute greatly to diminish the pressure of this 
bone on the nerves of the brachial plexus and upon 
the second rib, which is placed behind them, when 
the arm is carried violently backwards. This struc- 
ture also explains why, in cases of fracture of the cla- 
vicle, the artery and nerves which pass below are 
never wounded by the fragments of this bone. 

§ 131. The pectoraiis minor is separated from the 
pectoraHs major by a layer of adipose cellular tissue of 
some thickness, and by branches of the thoracic ves- 
sels and nerves. It is thin, flattened, of a triangular 
shape, and is attached by its base to the third, fourth^ 
and fifth ribs ; from thence its fleshy fibres rise, con- 
verging eiternally and postenoilNjlo terminate by a 
tejtdqn Vfhich in coiitinuou« ^\0a lYvQ?» qI>^cv^ c.oT^t.o- 
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brachial and biceps muscles, and is attached to the 
coracoid process of the scapula. The posterior sur- 
&ce of this muscle is placed upon the ribs, the ex- 
ternal intercostal muscles and serratus magnus, the 
axillary vessels, and nerves of the brachial plexus. 
The superior edge of this muscle leaves between it 
and the clavicle a space filled by some loose cellular 
tissue, at the bottom of which are seen the larger ves- 
sels, of which we have already spoken. The inferior 
edge of the pectoralU minor is longer and more oblique 
than the superior. 

$ 1 32. The axillary vein, the continuation of which 
is called the subclavian, rises obliquely inwards along 
the anterior and internal part of the arm, and passes 
under the clavicle to the superior part of the space 
comprehended between this bone and the pectorcUismi' 
nor; it receives there, in general, the cephalic veyi, is 
placed upon the two first ribs, the first external inter- 
costal muscle, and the inferior extremity of the serratus 
magnus,and covers more or less completely the axil- 
lary artery with which its superior and external sur- 
face is in contact. Behind and below the pectoralis 
minor the axillary vein isplaced before and within the 
artery from which it is separated by the median and 
cubital nerves; the internal cutaneous nerve descends 
sometimes before, sometimes behind, or upon the 
sides of that vessel, which arises between the internal 
tuberosity of the humerus, and the tendon of the pec- 
toralis major, and is formed by the junction of the 
brachial and basilic veins. The latter is again formed 
by the median basilic, posterior and anterior cubital 
veins. Lastly, the axillary vein receives, in the course 
of its passage under the pectoralis minor, the thoracic, 
acromial veins. Sic, vessels which follow the course 
of the arteries of the same name, and present nothing 
remarkable. 

§ 188. The brachial plexus, which is situated be- 
hind and without the subclavian ve%^\*,^wTVT^%N^««. 
passage between the exteiBaV eA^ ol ^^ v.^^ck^^ 
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and the clavicle, maintains nearly the same relation to 
the top of the axillary space; but in passing under 
the pectoralis minor, it is divided into many branches, 
which suiTound the artery, and form a sort of sheath 
to it. The atiterior thoracic nerve comes off from the 
anterior part of the plexus, above the clavicle, passes 
under this bone, and before the axillary artery, and is 
divided into a great number of branches, of which 
the greater part are distributed to the anterior surface 
of the thorax. The branches by which the plexus 
is terminated below the pectoralis minor are, 1st, the 
internal cutaneous brachial, which descends vertically 
along the internal surface of the arm, and of which 
the size is inconsiderable; 2ndly, the external cuta- 
neous brachial, which soon separates into two 
branches, one of which passes before the axillary 
arterv to assist in the formation of the median nerve, 
and the other descends obliquely outwards behind the 
coraco-brachial muscle,* Sdly, the median, formed by 
the branch of which we have spoken, and by the 
junction of the sixth and seventh cervical nerves and 
first dorsal, and placed without the artery behind the 
internal surface of the biceps muscle; 4thly, the 
cubital, which descends almost vertically along the 
internal edge of the same muscle, passing off from the 
artery ; Sthly, the radial, which runs obliquely down- 
wards and backwards between the biceps and hume- 
rus ; and 6thly, the axillary or circumflex. 

§ 184. The axillary artery is the continuation of 
the subclavian, which we have seen pass under the 
clavicle and the subclavian muscle, after having 
crossed the little triangular space situated between 
this bone, the anterior scalenus, and the nerves of the 
brachial plexus ($ 87.) It takes an oblique direction 
downwards and outwards, describing a curve, of which 
the convex surface is turned outwards and upwards, 
and takes the name of the brachial artery, when it 

arrivea belovr the internal ed^eol vVvfcWxsivavMadorsi. 

Immediately after passing >xTiA^i v)cia wo^)^^aKY^ 
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muscle, the axillary artery is only separated from the 
latissimus dorsi by the aponeurotic layer, which ex- 
tends from the coracoid process to the ribs, and b^ a 
layer of adipose cellular tissue. It is situated on the 
outer side and a little behind the vein of the same 
name ; according^ly, although in the dead subject it 
is not concealed by this last vessel^ it is otherwise in 
the living subject ; for, in the act of expiration, the 
vein swells,and is extended upon'the artery. Hence, in 
the operation of tying the axillary artery at this point, 
we are often obliged to draw the vein to the inner 
side. The outer side of this vessel is connected with 
one of the nerves of the brachial plexus, which covers 
it more and more as it descends ; its posterior side is 
equally in contact with this plexus ; its internal side 
is first lodged in a sulcus afforded by the superior 
surface of the first rib, and is afterwards connected 
with the first external intercostal muscle, the second 
rib, and the superior extremity of the serratus magniis. 
During its passage under the pectoralis minor, the ax- 
illary artery, instead of being placed within the bra- 
chial plexus, is completely surrounded by the nerves 
which pass off from it, and which form a sort of 
sheath round this vessel. Hence, when we wish to 
tie the axillary artery towards its superior part, it is 
always in the space comprehended between this 
muscle and the inferior edge of the subclavius that 
the operation should be performed. According to 
Hodgson's method, a semi-lunar incision is made into 
the integuments and the pectoralis major, beginning 
at the distance of about an inch from the sternal ex- 
tremity of the clavicle, and ending near the anterior 
edge of the deltoid muscle ; the flap is then raised, 
and the cellular tissue which unites the artery to the 
vein and nerves is torn with a blunt instrument. Ac- 
cording to Marjolin's method, the edges of the wound, 
of which we have already pointed out the direction 
(§ 129.), are separated, a pointed ptobe \^ va\x<i^vvK.^ 
between the vein »nd the aiVei'j,siM vs ^tvw^'^w^ 
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twecn this vessel and the nerves of the plexus, care 
bein^ taken not to include in the ligature the ner- 
vous filaments which pass in front of this vessel. 
The artery, being contiguous to the nerves of the 
plexus, may communicate to them a pulsatory mo- 
tion, and it might therefore be mistaken for one of 
these filaments ; hence it is necessary, before finally 
tying the artery, to ascertain that this vessel is really 
the part tied. It is at the superior part of the space 
situated between the pectoralis minor and the sub- 
clavius, that the aiillary artery is least covered by 
the vein and nerves; but at this point it is crossed 
by the cephalic vein, the ligature must, therefore, be 
placed between this space ; for, lower down, besides 
the inconvenience we have mentioned, we should be 
liable to come in contact with the origin of the acro<* 
mial arteries, the anterior thoracic, &c. After the ob- 
literation of the axillary artery at the point we have 
mentioned, it is chiefly by the aid of the numerous 
anastomoses between the transverse cervical, scapular, 
internal mammary, acromial, thoracic, inferior scapu- 
lar, circumflex, &c. arteries, that the blood enters 
into the brachial artery, and the circulation is con* 
tinued in the diseased limb. 

During its passage under the pectoralis minor, the 
axillary artery is connected anteriorly with the biceps, 
coraco-brachialis,and pectoral muscles ; and posteri- 
orly with the sub-scapular. After passing the lower 
edge of the pectoralis minor, it corresponds anteriorly 
to the tendon of the pectoralis major, to the biceps, 
and the coraco-brachialis ; outwards to the humerus, 
inwards to the brachial aponeurosis and the integu- 
ments, and backwards to the tendons of the sub-sca- 
bular and the latissimus dorsi. During its passage, 
this vessel gives origin to the sub-scapular and cir- 
cumflex arteries, and is covered within by a layer of 
cellular tissue of some thickness. It is evident, that 
jf we wished to tie the axiWar^ aile\^ Vii \.V\\a igart of 
^Ife arm, the operation would be e\xs^, ^i^nv^^^-'r^ 
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kept the limb sufficiently extended from the body; 
for then^ in order to expose this vessel^ we should 
only have to divide the interments, the aponearosit* 
and some ceUular tissue along the internal side of 
the inferior edge of the pectoralis major; bat it 
would not be easy in the contrary case, for we should 
be obliged to cut the fibres of this muscle across. 
As to the pressure which might be made upon the 
artery, it would certainly be easy, in consequence of 
the resisting surface which the humerus offers on the 
external side of this vessel; but as we should com- 
press, at the same time, the greater part of the nervei 
of the arm, serious consequences might ensue. 

From what we have said on the relation existing* 
between the axillary artery and the nerves of the 
brachial plexus, it is evident that, in the casie of gun- 
shot-wounds, this vessel cannot be wounded without 
the nervous filaments, which cover itj partaking in 
the injury : hence, if in a case of this nature the he- 
morrhage be very considerable, without its being 
clear that the axillary artery or the subclavian have 
been opened, the absence or presence of paralysis^ 
and of the loss of feeling in the parts where these 
nerves take their course, will throw considerable light 
upon the diagnosis. This consideration is equally 
important when the axilla is the seat of a gun-shot 
wound, which is not accompanied with much losi 
of blood ; for it often happens, in cases of this kind, 
that the ball, in its passage, destroys the neighbour- 
ing parts, and forms an eschar, which, when it sepa- 
rates, produces a hemorrhage, which either destroys 
life immediately, or is attended with serious conse- 
quences. But if the artery be thus affected, the 
nerves which cover it must, a fortiori, be equally af- 
fected, and the symptoms to which we have alluded 
will take place, and admonish the surgeon that the 
separation of the eschar will probably be attewSftd. 
with serious consequenceS} UTx\&«> \x^ ^les^'oX ^^'^ 
bjr applying a ligature. 
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§ 135, At the upper portion of this region above 
the parts ivhich we have described is found the 
deltoid muscle, which forms the projection called the 
lound part of the shoulder; it is attached on one side 
to the anterior surface of the scapular extremity of 
the clavicle, to the acromion, and to the inferior edge 
of the spine of the scapula, and on the other, to the su- 
perior surface of the humerus immediately below the 
insertion of the tendon of the pectoralis major. Its 
superior surface is convex, and connected to the inferior 
extremity of the platysma myoides, and the superior 
portion of the great aponeurosis which separates it 
from the integuments. Its inferior surface is concave 
and covers the inferior extremities of the subclavius 
and two, pectoral muscles, the superior extremities of 
the coraco-brachialis, biceps, coracoid process, the 
coraco -acromial ligaments, the articulation of the 
shoulder, the tendon of the infra-spinatus : the supra- 
^upin^tus, subscapularis, triceps, together with the 
upper third of the humerus, and the circumflex ves- 
sels and nerve, are also covered by it. Between this 
muscle and the capsule of the joint a bursa mucosa 
of considerable size is situated. In the remainder 
of its extent the inferior extremity of the deltoid ia 
united to the bone by very loose cellular tissue. It is 
in consequence of this arrangement that we so fre- 
quently observe effusions of blood in this part from 
violent contusions and fractures of the neck of the 
humerus; it also accounts for the ease with which 
matter lodged in this part escapes to other parts dis- 
tant from the joint. At its upper part the anterior 
edge of the deltoid is separated from the pectoralis 
major by a hollow space filled with cellular tissue and 
lodging the cephalic vein; inferiorly, it is in con- 
nection with the biceps. Its posterior edge extends 
obliquely from the internal part of the spine of the 
/acapuJa to the upper third of the humerus: its supe- 
riorpart is thin and continuous -wyVVi iVv^ aponeurosis 
coverioff the trapezius and SQpia-a\x^vi»\M&> vdl ^Jqa 
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rest of its extent it is thicker, and joined by cellular 
tissue to the supra-spinatus^ teres major and minor^ 
and triceps muscles. 

§ 186. The acromial artery arises from the axillary 
on a level with the superior edge of the pectoralis 
minor, and proceeds obliquely outwards beneath the 
pectoralis minor. Arrived at the anterior edge of 
the deltoid, it divides into two branches ; the one, su- 
perior, mounts towards the clavicle, in the space which 
exists between the pectoralis major and deltoid, sends 
a branch to this last muscle^ and then terminates on 
the extremity of the clavicle, and on the capsule of 
the joint i the inferior follows the course of the ce- 
phalic vein, and is distributed to the deltoid and pec- 
toralis major muscles. In order to avoid this vessel, 
in the operation of tying the subclavian below the cla- 
vicle, it has been recommended not to approach too 
near to the edge of the pectoralis minor. In amputa- 
tion of the arm, at the shoulder joint, according to 
Champesne and Lisfranc, the superior portion of the 
acromial artery is necessarily divided in making the 
upper flap. 

$ 137. At the posterior and superior part of the 
region we are now describing, we find' the external 
extremity of the trapezius muscle, which is attached 
to the. superior portion of the clavicle, acromion and 
spine of the scapula. Here it covers the supra and 
infra-spinati, and the extremity of the spine of the 
scapula, from which it is separated by a layer of thin 
cellular tissue. 

The posterior surface of the supra-xpinatus muscle 
is covered directly by a thin aponeurosis, which is 
attached to the spine, base, and superior edge of the 
scapula, and is continuous anteriorly with the sca- 
pulo-clavicular ligaments. The fibres of this muscle 
are kept in their situation by this aponeurosis, and 
are attached to its posterior part, as well as to tU^ 
two internal thirds of the Coa^^i-aw^ta^-^V^xv'a.vi^ ^^^ ^^ 
gcspula: on a ievelwUU Oae coi».to-^<i^^^'^^^ ^^"'^^ 
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ment they tenninate by a lendonf, which passes be** 
neath this ligament, and goes to be attached to thd 
greater tubercle of the humerus. Between the ante- 
rior surface of the supra- spinatos, and the fossa in 
which it is lodged, we find several branches of the 
scapular artery, which we have described as aris- 
ing from the subclavian or inferior thyroid behind 
and below the clavicle (vide § 86.) Arrived at the 
upper edge of the scapula, this vessel passes into 
a groove, formed into a foramen by the coracoid 
ligament, and enters into the fossa-supra-spinata ^ 
it then takes a course outwards, and bends on the edge 
of the spine of the scapula to terminate in the fossa- 
infra-spinata. It presents nothing interesting in a 
rargical point of view. This is also the case with the 
svhscapular nerve, which comes from the superior 
and posterior part of the brachial plexus, and takes 
the same course as the scapular artery. 

The iatisgitMis dorsi covers the inferior part of the 
fossa-infra-spinata proceeding obliquely from below 
upwards, and from within outwards towards the supe- 
rior third of the humerus, and forming, with the teres 
major, the posterior boundary of the axilla. This last 
muscle, of tf flat and elongated form, arises from the 
inferior part of the external surface of the scapula, and 
from its anterior edge; and terminates in a tendon 
common to it, and the latissimus dorsi, which ia in- 
serted into the posterior edge of the bicipital groove. 
A small aponenrotic layer descends from the lesser 
tubercle of the humerus in front of the tendon, and 
keeps it close to the bone. The outer portion of 
the latissimus dorsi, at its back part, is covered by 
integuments, and is connected by its tendon to the 
superior and internal part of the humerus. The 
|»08terior surface of the teres major is covered by 
integuments, humerus, and the long portion of the 
biceps. The anterior surface of the latissimus dorsi 
coven the serratus magnus, ieies fna^i)\i\^^*<^piBA-* 
t90, aod inkiiot »Bgle of tbe w*v^\*>^^^^ ^^^» 



THE SHOULDER. 183 

teres major is in connexion with the subscapularis^ 
coraco-brachialis, and biceps ; their united tendon is 
contiguous to the axillary vessels and to the brachial 
plexus. 

§ 188. The infra-npinatus muscle is lodged in the 
foflsa-infra-spinata of the scapula. Its posterior sur- 
fece is covered by a thin aponeurosis, which is at 
tached to the scapula, and externally to the 6brou 
capsule of the joint, whence it becomes continuous 
with the brachial aponeurosis. The fleshy fibres of the 
infra-spinatus arise in part from the anterior surface of 
this aponeurosis, but chiefly from the fossa-infra-spi- 
aata, whence they converge towards the head of the 
humerus, to be inserted into the larger tubercle of the 
humerus. The surface of this muscle is connected 
with the trapezius internally, the latissimus dorsi in- 
feriorly,the integuments in the centre, and the deltoid 
externally. The teres minor, frequently united to 
the former, is attached to the scapula, near its axillary 
or anterior edge, and to the internal surface on the 
greater tubercle of the humerus. It is connected with 
the integuments and deltoid by its posterior, with the 
external scapular artery, the long portion of the tri- 
ceps and the capsule of the joint by its-anterior sur- 
face. The triceps, to which we shall return in the fol- 
lowing chapter, is attached to the axillary edge of the 
scapula to the extent of about an inch, immediately 
below the glenoid cavity, and in this way separates 
the external portion of the two teretes. 

The scapular artery arises from the axillary be- 
hind the brachial plexus opposite to the inferior 
edge of the tendon of the subscapularis muscle, and 
soon divides into two considerable branches: the one, 
inferior, descends along the external edge of the sca- 
pula to be distributed (o the neighbouring muscles; 
the other, superior and larger, takes a course from 

before backwards beneath the latissimus dorsi^axvA. 

terminates in the fossa-infT^-^^vTv^Avi. 

' f 1S9. The subscajnaaris "u ^^x^t^^R.^ ^^ ^^>!«ws^ 
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tubercle of the humerus by a thick tendon, which 
firmly adheres to the capsule of the joint. From 
thence its fleshy fibres proceed backwards and inwards 
to terminate on the three internal fourths of the sub- 
scapular fossa. The posterior surface of this muscle 
is in connexion with the scapula, the teres major, the 
long portion of the triceps and the capsule of the 
joint ; its anterior contributes to form the axilla. 
Internally, it is separated from the serratus magnusby 
a layer of thick cellular tissue, externally, it corre- 
sponds to the brachial plexus, the axillary artery, and 
the coracobrachialis, biceps, and deltoid muscles. 

The biceps is divided superiorly into two portions^ 
the largest and most external of which is attached to 
the upper part of the glenoid cavity, the other to 
the coracoid process, in conjunction with the coraco- 
brachialis. The part of th^ biceps situated in this 
region is covered by the deltoid and pectoral is major, 
and rests on the humerus and the coraco-brachialis ; 
the axillary artery rests against its internal edge. 
The coraco-brachialis, situated at the upper and in- 
ner part of the arm, is attached superiorly to the ex- 
tremity of the coracoid process, between the short 
portion of the biceps and the pectoralis minor ; it 
then descends beneath the deltoid, pectoralis major 
and biceps, and is in connexion posteriorly with the 
subscapularis muscle and the tendons of the latissi- 
mus dorsi and teres major, and with the axillary artery> 
and terminates about the middle of the humerus. 

§ 140. The posterior drcumflex artery^ y/hich arises 
from the back part of the axillary, below the head of 
the humerus, turns round the bone, passing horizon* 
tally backwards between the subscapularis and teres 
major, in front of the long portion of the triceps, and 
beneath the deltoid, to the anterior and external part 
of the humerus, where it is distributed to this muscle 
and the neighbouring parts. Sometimes this vessel 
g-jves off the anterior circumfiex artery, but it 
^neraJJjr comes from the axiU?ity •, *va ^\vW ^^srj S\ 
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goes horizontally forwards and inwards, beneath the 
coraco-brachialis and the short portion of the biceps^ 
along the superior edge of the tendon of the latissi- 
mus dorsi and teres major ; it then makes a cuhre 
between the deltoid and humerus, passing beneath' 
the tendon of the long portion of the biceps, to be 
distributed to the substance of the deltoid and the 
joint. The circumflex nerve arises from the internal 
and posterior part of the brachial plexus or radial 
nerve, passes in front of the subscapularis, and dips 
down between the teres major and minor. It then 
takes a course from before backwards, and from with- 
in outwards, between the long portion of the triceps 
and the capsule of the joint, to reach the posterior 
edge of the deltoid. Paralysis of the deltoid^ which 
takes place in certain cases of dislocation of the sca- 
pular extremity of the humerus, depends on compres- 
sion of this nerve. In fractures of the neck of this 
bone, the circumflex nerve, as well as the circumflex 
vessels, may be torn through ; and in the amputa- 
tion at the shoulder joint, these parts must necessarily 
be divided. 

§141. Beneath the soft parts which we have just 
enumerated, we come to the bony structure of the 
shoulder, formed by the clavicle, scapula, and supe- 
rior extremity of the humerus. The scapula, which 
is the most considerable of these bones, extends on the 
lateral and upper portions of the thorax, from the 
first to the seventh rib. It is thin, flattened, and of a 
triangular form ; its posterior or dorsal surface is 
divided into two parts by the spine of the scapula, a 
triangular eminence, situated transversely towards 
the upper third of the bone. The spine commen- 
ces at the posterior edge of the bone by a triangular 
surface, on which the aponeurosis of the trapezius 
slides ; it becomes more and more prominent on ad- 
vancing towards the external edge of the sc«w^'v\V6.,'?>s>A^ 
at last terminates in a consvdetaVJifc ^\si\\sewi^ c»^N».^ 
ttcromion. The portVou bl \>oti^ «^30Ne ^«^ ^^^^ 
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is called the fossa supra-spinata, the one below it the 
fossa infra-spinata. The acromion, or outer termina- 
tion of the spine of the scapula^ is flattened from J3e. 
fore to behind : its external surface is convex, and 
covered by the common integuments; its internal is 
concave, and covers the scapulo-humeral articulation ; 
and lastly, its superior edge is turned a little inwards, 
having an oval surface for articulation with the cla- 
vicle. The point of the acromion remains cartila- 
ginous to the age of fourteen or fifteen years, or even 
longer, and its length is such, that ihe ossified portion 
on which it rests does not advance but one or two 
lines on the superior extremity of the arm, whilst the 
point of the process, which at a later period becomes 
completely ossified, forms a projection from eight to 
pine lines beyond the glenoid cavity. It is partly in 
consequence of this arrangement that M. Lisfranc has 
proposed, in amputation at the joint, instead of car- 
rying the instrument between the acromion and head 
of the humerus, to introduce it into the joint, to divide 
directly across the cartilaginous portions of this emi- 
nence and the neighbouring part of the clavicle. The 
length of the acromion, the narrowness of the spine 
which supports it, and lastly, its superficial situation, 
account for this process being frequently fractured 
towards its base. In cases of this kind, the external 
fragnaent is drawn downwards by the action of the 
deltoid muscle and the weight of the arm, and is con- 
sequently separated from the rest of the bone. To 
relieve this accident, the arm should be placed by 
the side of the trunk, and raised parallel to its axis, 
in order to prevent the action of the deltoid, and 
place the acromion on a level with the spine of the 
Bcapula, by pushing it from below upwards with the 
head of the humerus. 

The posterior edge of the scapula gives attachment 
to the supra and infra spinaii muscles, serratusmagnus, 
and rhomboide'i ; its superior ot cetvkal edge serves 
fQT the ioseftiqn of the 8upTa-9i^'maXvi&} v^^ ^viX^wa^yiV'- 
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laris, and bmo-hyoideus ; towards itii external part, 
it presents a groove^ which is converted into a fora- 
men by a ligament, and which gives passage to the 
subscapular vessels and nerve. Externally, this edge 
terminates in a narrow elongated process, called the 
coracoid process, which makes a slight bend from 
behind forwards. Its apex serves for the attach- 
ment of the short head of the biceps and coraco-bra- 
chialis ^ its anterior edge for that of the pectoralis 
minor. The posterior edge gives attachment to 
the acromio-coracoid ligament, which is inserted by 
its apex into the extremity of the acromion process. 
This ligament assists, with the acromion and coracoid 
process, in forming a kind of protection over the head 
of the humerus, by which the dislocation of this 
bone upwards without fracture is rendered impos- 
sible. The deep situation of the coracoid process 
must necessarily render fracture of this part rare, but 
instances of this kind sometimes occur*. When this 
accident happens, the fractured process is drawn 
downwards by the action of the pectoralis minor, 
coraco-brachialis, and biceps, and the keeping the 
detached portion of bone in its proper situation is a 
matter of considerable difficulty. 

The external or axillary edge of the scapula is in- 
clined downward and forwards, and forms at its poste- 
rior edge a thick and rounded angle, to which some 
fibres of the latissimus dorsi are frequently attached. 
This edge, thicker than the two others, then gives 
attachment to the teres major, subscapularis, teres 
minor, and triceps; at its upper part it presents a 
thick truncated eminence, supported by a kind of 
neck, and intercepted by an articular cavity called 
the glenoid. This cavity, which receives the head of 

• The student should bear In mind, that the coracoid process 

is situated about three quarters of an inch to the inner side of 

the head of the humerus, and that it rcvflL-^ \i«i ^^%.^A-^ ^*^^"-*'^jv^ji 

in fat persons, by placing the fingw at\\vv& i\\M«X\aa vss. "ew^vs^^^ 

JkoJ^ow space left between ^he de\Xo\'i wA ^«c\»x^v&'»».vs^x v- 
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the humerus, is very superficial, and shallower above 
than below; it 'is oval, the greatest diameter being 
vertical, and slightly inclined downwards and out- 
wards. Lastly, it is covered by cartilage and a fibro- 
cartilaginous ring, which increase its depth. 

The anterior or costal surface of the scapula is 
concave, and is called the fossa-subscapularis. It is 
inclined inwards, and gives attachment to the sub- 
Bcapularis and serratus magnus^ which separate it 
from the ribs. The deep situation of the scapula, 
the thickness of the mass of muscles by which it is 
enveloped, and its extreme mobility, render fractui-e 
of this bone, particularly those of its body, very rare. 
In fact, this accident can only be produced by some 
violent force acting directly on the part ; the fracture 
may then be longitudinal or horizontal, or the bone 
may be broken to pieces. If the solution of conti- 
nuity be vertical (which is rare), no displacement 
takes place; for the two portions of the bone are 
equally kept in their place by the muscles which are 
inserted into them. If, on the contrary, the fracture 
be a transverse one, the lower fragment is drawn for- 
wards and downwards by the action of the serratus 
magnus, and forwards and upwards by ttiat of the 
teres major and latissimus dorsi, in proportion to the 
distance of the seat of the injury, from the inferior 
angle of the bone. 

I 142. We have already described the internal 
portion of the clavicle, and its articulation with the 
sternum (§ 109.); it now remains to consider its 
scapular extremity, which is large, flattened, and in- 
clined backwards and upwards. We observe on it 
an oblong narrow surface, directed obliquely from 
without inwards and below upwards, and covered 
with cartilage, for articulation with the acromion. 
Two ligaments, a superior and inferior, cover the 
whole of the articulation. At the posterior and 
inner part of this articulation, ttcvoXVvet \\^^\si^TiV 
vaitaated, caiiedthe conoid, and ftied >bi Vvav^^ 
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to the posterior part of the coracoid process, and 
by its base to the inferior surface of the clavicle. 
Another fibrous bundle, ^hich is also attached to the 
coracoid process and the clavicle, is situated nearer 
the articulation,' this is the trapezoid ligament: it 
is of a quadrilateral form^ and takes an oblique 
course from below upwards and from within outwards. 
Joined to the preceding by its posterior edge, it forms 
a triangular cavity, filled with cellular tissue and the 
subclavius. These ligaments are sometimes known 
by the name of external and internal coraco-clavi- 
cular ligaments. Not unfrequently» there is a third 
coraco-clavicular ligament found attached to the an- 
terior edges of the coracoid process and of the cla- 
vicle, at the centre of its middle curve. Its superior 
surface corresponds to the triangular space between 
the deltoid and pectoralis major; the inferior rests 
on the subclavian muscle and the axillary artery and 
vein. 

It is owing to the arrangement of the different liga- 
ments which we have been describing that there is 
no deformity in fractures of the clavicle between the 
acromion and coracoid process. Dislocation of the 
acromial extremity of the clavicle is very rare, and 
can only happen when. the ligament surrounding the 
articulation has been ruptured, as well as those which 
join the clavicle to the coracoid process. 

§ 148. The superior extremity of the humerus is 
the largest ^lart of the bone. It has a globular form, 
and presents three distinct eminences, to which the 
names of head and greater and lesser tubercles have 
been given. The largest of these eminences, the 
head, is situated above the two others : it has nearly 
an hemispherical form, and is inclined upwards, in- 
wards, and backwards. It is smooth, surrounded with 
cartilages for articulation with the glenoid cavity of 
the scapula, and circumscribed by a coivt^^^cVv^w 
which is more evident on Via Coie, \ovi^\, wcv^'vo».«^-» 
than ita upper ^nd outer pailj^ivd \*V^w^^>^^^'^'* 
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mically^ the'neck of the humerus ; its axil forms an 
obtuse angle with the rest of the bone. The greater 
tubercle ii* situated at the back part of the hume- 
rus, and presents three surfaces, which serve for the 
insertion of the tendons of the supra and infra-spinati 
and teres minor. The lesser is separated from the 
greater tubercle by the commencement of the bicipi- 
tal groove, and gives attachment to the tendon of the 
subscapularis. 

The scapulo-humeral articulation is an enarthrotis, 
but the extent and the depth of the glenoid cavity are 
not in proportion to the size of the head of the humerus. 
Hence, the greatest part of this eminence is situated 
external to the articular cavity, although the size of 
the cavity is increased by the fibrous band which sur- 
rounds its edges, and appears principally formed by 
the bifurcation of the tendon of the long head of the 
biceps. The jfibroui capsule, which surrounds the ar- 
ticulation, and which is the principal band uniting the 
two bones, is attached superiorly to the neck of the 
glenoid cavity, and inferiorly round the neck of the 
humerus, an opening being left at the edges of the 
bicipital groove for the passage of the tendon of the 
biceps. Inferiorly , this capsule is very thin, but supe- 
riorly and posteriorly its thickness and strength are 
increased by the tendons of the three muscles inserted 
into the greater tu bercle. Su periorly, it is strengthened, 
by the cor aco 'humeral ligamenti a fibrous bundle 
attached to the outer edge of the comcoid process and 
the greater tuberosity of the humerus. Externally^ it 
is separated from the acromio-coracoid ligaments by 
a synovial membrane. Lastly, on its inner side it is 
quite interrupted for the passage of the subscapularit 
muscle. The looseness of the capsule is such as to- 
allow a separation to nearly the extent of an inch 
between the articular surfaces ,* from which cause dis- 
Jocatiott of the humerus \b vety common after paraly- 
01$ of the muscles of iVie »\iow\Aei, Nj\\e\iNX\e^>a^iCttWLe 
MO longer ablo to keeip Vtv^ )aft«A "Cil >2vm^ VN»s>«i»si( 
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against the glenoid cavity. The cases related by Sif 
A. Cooper show the power of this muscular influence i 
for, hi cases of paralysis of the muscles of the shoulder, 
he has seen dislocation produced by the mere weight 
of the limb, each time that the hand was carried to- 
wards the head. Dislocation of the scapular extre- 
mity of the humerus may take place forwards and 
backwards, but not upwards, excepting in a consecu- 
tive manner. Dislocation downwards is the most 
frequent, although the elevation of the arm may be 
carried to a great degree without the head of the hu- 
merus being entirely removed from the glenoid cavity, 
owing to the vertical direction of the great diameter 
of this articular surfece. It appears that the contrac- 
tion of the muscles is sufficient to produce this acci- 
dent ; but, in general, it depends on their action joined 
to that of an external violence, which is most fre- 
quently communicated to the elbow during its sepa- 
ration from the body, and whilst it is resting on a solid 
surface. In fact, if, in a case of this kind, the pec* 
toralis major, latissimusdorsi,and teres major contract 
with force, they would not move the elbow, as this 
part rests on the ground, and, consequently, the supe- 
rior extremity ofthe humerus would become the move^ 
able point on which they act. The humerus would 
then represent a lever of the third order, the fulcrum 
being the elbow, and the point of resistance the sca- 
pulo-hnmeral articulation, a lever, the action of which 
is great in proportion as the moving power is placed 
near to the moveable point. In dislocations from 
muscular power alone, it is the deltoid which, during 
its contraction, represents the fulcrum of this lever, and 
the pectoralis major, latissimus dorsi, and teres ma- 
jor, act as the moving powers. It is thus evident, 
that this displacement is much more difficult of re- 
duction, for, in this case, the length of the arm ofthe 
lever from the power is equal to the distawLe^ -^VvSs^v 
separates the point of altacV\mei\\. o^ \>Wfc ^^v^yv^^wtA. 
that of the pectoralis luajoij^YiiXTsW.uX'bft ^^'^^^^o*^ 
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case it is equal to the T^hole of the distance which 
exists between the insertion of this muscle and the 
extremity of the elbow. When the head of the hu- 
merus thus escapes by the inferior part of the glenoid 
cavity> it rests on the anterior edge of the scapula^ 
between the tendons of the long portion of the triceps 
and the subscapularis muscle^ so that it cannot after- 
wards be displaced^ excepting inwards^ which is not 
unlikely to happen, in consequence of the obliquity 
and narrowness of the edge of the scapula. 

Dislocation of the humerus forwards is much lees 
frequent than that downwards, although it is not diffi- 
cult to carry the arm sufficiently far backwards, for 
this bone to form an acute angle with the glenoid sur- 
face. The rareness of this accident appears princi- 
pally to depend on the arrangement of the subscapu- 
laris muscle, and the pectoralis major and latissimus 
dorsi, &c., which can scarcely contribute to this kind 
of displacement on account of their direction to the 
bone. Dislocation backwards has been observed ; but 
this is more rare, for the trunk, can scarcely allow the 
arm to be carried sufficiently forward for the articular 
surfaces to be inclined one on the other so as to form 
an acute angle. 

The amputation of the arm at the joint is one of 
the most serious operations in surgery. Since the time 
of Le Dran different plans have been proposed. From 
the calibre of the artery^ it is evident that this vessel 
must be either tied or compressed before the opera- 
tion be commenced ; with this view Le Dran passed 
a strong ligature between the artery and bone at the 
anterior part of the axilla, and thus compressed not 
only the vessel but all the soft parts in the neighbour- 
hood; but M. Dupuytren and most modern surgeons 
only divide the vessel in the last stage of the opera- 
tion, and, consequently, any other precaution than 
the mere compression of the vessel with the finger is 
quite annecesaary. The number ol p\«ia^ "^lo^ofaed 
for the performance of au opetalVoTv \N\ivi\v V* xk»v ^^ 
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very frequent occurrence, exceeds all belief; but there 
are two in general use, the one where a superior and 
inferior flap are formed, the other where two lateral 
ones are preferred. In most of the cases where the 
flap above and below is formed, the incision is not 
carried beyond the coracoid process anteriorly^ or the 
point diametrically opposed to it posteriorly. Hence 
it follows, that the glenoid cavity is situated in an 
excavation which becomes the most depending part 
of the wound, when the patient is situated on the 
back. But the methods proposed by MM. Cham- 
pesne and Lisfranc, do not present the same objec- 
tion ; the incision is carried on each side as far 
as the glenoid cavity and its posterior edge, and 
continued much nearer the axilla than in the other 
modes which have been recommended ; two flaps are 
then formed, the one superior and posterior, the other 
anterior and inferior. They both rest directly against 
each other, and allow of the easy exit of the matter. 
In this operation the instrument is introduced in the 
triangular space situated between the scapular extre- 
mity of the clavicle, the acromion and coracoid pro- 
cess, and is directed so as to pass beneath the acro- 
mion, and to come out at the posterior edge of the 
axilla about half an inch from this eminence. The 
surgeon then continuing the incision from before 
backwards, twists the superior and posterior part of 
the head of the humerus,and gives to the knife nearly 
an horizontal direction, so as to completely divide the 
integuments close to the insertion of the deltoid, and 
thus forms the superior flap. It is essential to carry 
the belly of the knife so as to form with the axis of 
the shoulder an angle of 45° ; for if it were parallel 
to the axis of the limb, the operator would run the 
risk of not opening the capsule : and if it were per- 
pendicular, it is true that the capsule, as well as the 
tendon of the supra-spinatus and a ver^ Vax^o; ^^\\\«ft. 
of the tendons of the infra- spmaxw^ «iv\^ s^^t^\*^^'^'^'^> 
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ifrovM be divided ; but in order to form the posteno^ 
Bfid superior flap, the direction of the instrument must 
be changed^ and in this way two incisions would be 
formed nearly at right angles to each other. If, 
during this part of the operation, the elbows, instead 
of being approximated to the trunk, be separated froral 
it, and the limb kept in a state of abduction, the head 
of the humerus would be lodged almost entirely in the 
axilla, and the great tubercle be drawn so near the? 
acromion, that merely a small portion of the capsule! 
would be divided, and the instrument would strike 
against the tubercle. If the arm were carried for- 
wards, the tendon of the infra-spinatus would not be 
divided, and posteriorly the tendon of the infra -spina-' 
tns would be left untouched, thus rendering the 
formation of the inferior flap extremely difficult. In 
fact, if the operator simply divide the deltoid 
muscle and coraco-acromion ligament, and destroy 
the adhesion existing between the inferior surface 
of the acromion and the contiguous extremity of 
the clavicle, and the capsule with the tendons at- 
tached to it, the head of the humerus will not be 
separated more than an inch from the acromion, 
whilst it may be separated double the distance, if the 
tendon of which we have been speaking and the cor- 
responding portion of the capsule be also divided. 
The superior flap being made, the knife is then passed 
behind the head of the humerus, and carried along the 
inner side of the humerus to the middle of the arm. 
Previous to completing the section of the flap, the 
operator takes hold of the skin of the axilla between 
the thumb and four fingers, so as to compress the 
axillary artery, which is not tied till the limb is re- 
moved from the trunk. 

In young subjects the head of the humerus \i 

formed of an epiphysis which is flot united to the rest 

of the bone till later in l\fe, and hence the ease with 

trhich this part of the bone \a ?T?icV\i^«j^. N<^\n»5j^ 

already mentioned thai \he couVi«»iC\,^^ '^^^ qI N>Mi 
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bone, which separates the head from the tuberclei, ifl 
called) anatomically, the neck of the humeral ; but 
surfficully speaking, by the neck of the bone, we un- 
derstand that part situated between the tubercles and 
the insertion of the pectoralis major, latinimus dorsi, 
and teres major. This portion of the bone is round 
and smooth, and is not marked by the attachment of 
any muscles : if the fracture be situated in this part, 
union is easily effected ; but if, on the contrary, the 
anatomical neck be broken, union will be more diffi* 
cult,' for it is probable that the fragment would not 
contribute to the formation of the neck, but act as a 
foreign body in the interior of the capsule. If the 
fracture he situated in the surgical neck of the bone, 
the upper portion will be carried outwards by the 
action of the supra and infra-spinati, and teres minor, 
and the lower be carried in wants bj the contraction of 
the pectoralis major, latissimus dorsi,and teres major. 
If this displacement were so great that the ends of the 
bone were no longer in apposition, the lower portion 
would be carried upwards by the action of the coraco- 
brachialis, biceps, deltoid, and triceps, which would 
tend to shorten the arm, their direction being parallel 
to that of the humerus. From this it is evident, that the 
lower fragment might compress and even lacerate the 
axillary vessels and nerves; the situation of the vessels 
and circumflex nerves also exposes them to be wound- 
ed in cases of this kind. 

In this part of the humerus we observe the bicipi- 
tal groove, which commences between the tubercles, 
and lodges the tendons of the long head of the biceps. 
The pectoralis major is attached to its anterior edge, 
and the united tendons of the latissimus dorsi and 
teres major are inserted into its posterior edge. Last- 
ly, towards the upper third of the humerus^ on its 
>ater surface, a rough eminence is situated, which 
erves for the insertion of the deltoid. FvoT!Ck.^.Vv\•^^w.- 
lOgemeDt of the muscles, ^e ^ic^vn^ >>a»x W ^V».c.- 
19 of the humerus were 8\l\x«L\ftA>tt«x.vj^w'«?Ba Xjov'oNa 



196 REGION OF 

where the deltoid and pectoralis major and latissimus 
dorsi are inserted, the upper portion would be carried 
internally towards the trunk, whilst the lower would 
be drawn in a contrary direction. 

§ 144. The internal edge of the arm-pit has a con- 
vex form, and corresponds to the parietes of the 
thorax. It is formed by the five or six first ribs, the 
corresponding intercostal spaces, and the serratus mag* 
nug, which is continued along the superior and pos- 
terior parts of the chest. This muscle, large and flat- 
tened, is attached posteriorly to the spinal edge (base) 
of the scapula, and anteriorly to the external surface 
of the eight or nine first ribs, by digitations, the 
length of which increases as they descend. The ex- 
ternal surface of this muscle is covered before and 
below by the skin ; behind, it is in connexion with 
the latissimus dorsi and subscapularis, and above 
and in front with the pectoral muscles, the axillary 
vessels, and brachial plexus. Its internal surface 
covers the side of the thorax. 

We see, then, that the axilla is formed in front 
by the pectoral muscles, behind by the latissimus 
dorsi and teres major, and internally by the serratus 
magnus. Superiorly, it communicates with the late- 
ral and inferior parts of the neck by an opening com- 
prised between the ribs, clavicle, and subclavius 
muscle, from before to behind; the costo clavicular 
ligament and coracoid process, from within out- 
wards. It is longer externally than internally, and has 
the form of a triangle, the base of which corresponds 
to all the portion of the coracoid process which is 
not in connexion with the clavicle. According as the 
shoulder is carried forwards or backwards and down- 
wards, the space between the clavicle and first rib 
will be increased or diminished. By carrying the 
shoulder forcibly outwards and downwards, the axil- 
lary vessels and nerves may be compressed between 
the clavicle and the second i*\\>, &o ^kia V.o \m^^de the 
circulation in the limb, 1?, ou X\i^ <;oii\.\w^ /\\. \^ 
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intended to exercise the pressure on the first rib, the 
shoulder should be carried forwards so as to increase 
the extent of the space in question : it is through this 
opening the cellular tissue of the neck communi- 
cates with that of the axilla, and through it the pus 
sometimes descends, instead of forming a tumour at 
the inferior part of the neck. The cellular tissue 
which fills this cavity is very abundant, loose, and 
yielding, notwithstanding the quantity of fat with 
which it is loaded. This circumstance favours very 
much the movement of the arm, but it also explains 
how very readily inflammation extends to all parts 
of the cellular tissue ; and the efifuaion of pus with 
which this morbid state is attended. Abscesses of 
these parts should be opened early, for the destruc- 
tion of the cellular tissue which fills the axilla would 
produce separation of its parietes, and give rise to 
the formation of fistulous ulcers. 

The cellular tissue of the axilla contains a great 
number of blood-vessels and lymphatic ganglia. 
Several of these glands are situated below the inferior 
edge of the pectoralis major, others occupy the pos- 
terior edge of the axilla near the neck and inferior 
costa of the scapula. These ganglia not only receive 
the lymphatics from the upper extremity, but also 
most of those from the mammse. The difficulty of 
their extirpation, when they are diseased, varies ac- 
cording to their situation ; if they are situated beneath 
the inferior edge of the pectoralis major and near the 
thorax, they may be extirpated without fear ; whilst, 
if they are near the humerus, the greatest precautions 
must be taken not to wound the axillary vessels. In 
removing the glands situated near the external edge 
of the scapula, the brachial artery will not be en 
dangered, but the trunk of the common scapular. The 
extirpation of the glands not situated near the edges 
■of the axilla is never followed b'^ «i ^"^XsX Xveosax- 
rhage, but secondary bleediva^ Itom *ots» <A ^Cwfe'^^"' 
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racic branches of a very troublesome nature fre- 
quently occurs. To avoid this, the operator should 
observe, before he removes a large glaud or a chain of 
ganglia, if there be no vein of size in the neighbour- 
hood ; if there be one, he should seize it between the 
fingier and thumb, for the branches of the arteries 
and thoracic veins generally accompany each other, 
and having inclosed both vessels in a ligature^ the 
Qperation may be completed vilh safety. 



CHAPTER X. 

MIDDLE REGION OF THE ARM. 

§ 145. The arm^ in the widest acceptation of the 
word, comprehends all the upper extremity which 
may be divided into shoulder, arm, fore-arm, and 

* hand. Hence, under the term middle region of the 
arm is understood the space between the limits of the 
scapulo-axillary region, and the inferior part of this 
limb, or the region of the hand. The true commence- 
ment of this last region is below the inferior extre- 
mity of the radius and ulna : but not to separate the 
description of parts which ought to be studied in con- 
nexion with each other, we will consider, at the same 
time, the hand and its articulation with the fore-arm, 
and we will imagine, as the limit between the middle 
and inferior parts of the superior extremity, a line sur- 
rounding the fore-arm immediately below the projec- 
iJons which the bones of this part present at their a^^ 

ticulatioB with thoue of the c&tv^«« 
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The arm, properly so called, exhibits, at its anterior 
and iDferioT part, a prominence formed by the deltoid 
muscle, and above the elbow joint an angle formed 
by the junction of the arm with the fore-arm, bound- 
ed on each side by the projecting; lines formed by 
the muscles which are attached to the condyles 
of the humerus. This depression is less apparent 
during extension than flexion of the arm, and in- 
feriorly it extends to the anterior surface of the 
fore-arm. The tendon of the biceps may generally 
be felt through the integuments of the elbow ; it is 
situated towards the middle of this part, a little 
nearer the external than the internal condyle of the 
humerus, and the projection of the tendon is more 
apparent when the fore-arm is in a state of flexion 
and supination, than when it is extended. In most 
persons we also observe, in this situation, some 
veins which are distinct in proportion to the muscu- 
larity of the subject, and the absence of fat : these 
vessels are usually four in number; the basilic vein^ 
situated on the internal muscular projection, the 
cephalic placed externally, the median cephalic, situ- 
ated between the latter and the tendon of the biceps ; 
and, finally, the median placed between this tendon 
and the internal muscular projection. The pulsations 
of the brachial artery may generally be felt between 
the tendon of the biceps and the median vein ; 
lastly, the median nerve is easily recognised through 
the skin between the artery and the internal muscular 
eminence. At the arm the cephalic and basilic veins 
are distinguished by the raised lines which they form 
on bo'h sides of this part of the upper extremity. The 
posterior surface of the arm presents superiorly a de- 
pression corresponding to the insertion of the deltoid, 
and is commonly selected for the insertion of issues. 
At the elbow we recognize three projections of bones, 
placed on the same line when the fot^-^v«w V?^ «^- 
tended ; during the flexion ol l\i\s \\\£^,'CBfc t5\\^^«v 
is the most obvious, and \s loixt*^ ^il ^^s. oX^^^sw- 
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lnon of the tilna; it descends beyond the two lateral 
ones formed by the condyles of the humerus. 

§ 146. The skin of the arm varies in thickness in 
different parts. On the fore-arm it is abundantly sup« 
plied with hairs, two very distinct layers of cellular 
tissue, the one placed immediately under the skin 
containing much fat ; the other, placed between this 
last and the brachial aponeurosis, is composed of 
loose cellular tissue containing no adipose substance. 
In women and children this fatty layer is very thick ; 
hence, the operation of phlebotomy is frequently more 
difficult in them than men; for the more the fat 
accumulates under the skin, the more deeply are 
the subcutaneous veins situated. On the anterior sur- 
ftice of the fore-arm, the cellular layer is thinner than 
at the elbow. At the posterior surface of the arm we 
find only one layer of cellular substance, thinner and 
looser than on the anterior part ; it generally contains 
very little fat, is slightly yielding, and intimately con- 
nects the skin to the subjacent aponeurosis. Between 
the skin and olecranon there is a kind of bursa mu- 
cosa for facilitating the movements of these parts; it 
may be easily extirpated, if disease of the part renders 
this operation necessary. The cicatrix which follows 
a wound with loss of substance, is much less exten- 
sive at the anterior than the posterior part of this 
region. At the posterior part of the arm the skin is 
very thick, and of a firm texture, so that abscesses 
formed at this part make their way with difficulty to 
the surface, and by their diffusion separate the skin 
to a considerable extent.' The great looseness of 
the subcutaneous cellular tissue of the anterior part 
of the limb, and its very slight adhesion to the skin^ 
and aponeurosis beneath it, should induce the sur- 
geon to open the abscesses in this spot early. 

^ 147. We find, between the deep layers of this cel- 
lojar membrane, a considerable tiumber of veins, 
fympbaticsj ax2d nerves. At tV« vdIquqi ^u qV ^\\ 
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region, the veins frequently communicate with each 
other, and present, iu different subjects, numerous 
varieties. The cephalic j or vena radialit cutanea 
externa, is the continuation of the cephalic from the 
thumb, and proceeds along the outside of the fore- 
arm; arrived at the bend of the elbow, it receives the 
median cephalic, continues to ascend towards the 
shoulder, passes, on the outer muscular prominence, 
along the external part of the biceps, and is placed 
between the deltoid and the pectoralis major, to Open 
into the subclavian. (Vide § 128.) Below the elbow, 
this vessel is connected with some branches of the 
external cutaneous nerve, and opposite the joint, it 
passes near the trunk of Uie same nerve, which soon 
dips down beneath the aponeurosis of the arm. In 
the remainder of its course, it is not connected with 
any important organ ; hence, a person unaccustomed 
to bleed had better open this vein than the median, 
which is placed very near the brachial artery. 

The basilic vein, situated at the internal side of the 
anterior surface of the arm, is formed by the junction 
of the anterior and posterior ulnar and median ba- 
silic. The posterior ulnar arises from the internal 
part of the back of the hand, ascends on the pos- 
terior part of the fore-arm, then on its inner and 
anterior surface, on the internal muscular promi- 
nence at the bend of the elbow, and passes before the 
internal condyle, in order to reach the inner edge of 
the biceps. The anterior, rather smaller than the 
former, arises from the inferior part of the fore-arm, 
and ascends towards the bend of the elbow to join the 
posterior ulnar. They communicate also with each 
other, and with the radial, by numerous anastomotic 
branches, and are lodged between the integuments and 
the aponeurosis as far as the inferior part of the arm, 
where the trunk which they form passes under this 
membrane to continue its course towards the armi^lu 

The common median vein^ {khvorA \yi ^^ >sKva^ ^a^V 
Meyeml bfauches spread o\i ajVV t\x«i wvNjeivQ^ «»isx^»»^ ^^ 
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the fore-arm, is situated in the centre of this region f 
arrived at the bend of the elbow, it sends a branch of 
communication to the deep brachial veins^ and then 
divides into two trunks which open into the cephalic 
and basilic veins, and which are called, for that 
reason, median cephalic and median basilic. The 
first of these vessels goes obliquely from below up- 
wards, and from without outwards, into the triangular 
space which the two muscular prominences at the 
bend of the elbow leave between them. The m^lian 
ba^tYec ascends^ on the contrary, obliquely from with- 
out inwards, along the tendon of the biceps, and 
almost parallel to (he external border of the internal 
projection of muscle. The median cephalic is lodged 
in the subcutaneous cellular tissue, and rests on the 
brachial aponeurosis 5 it sometimes crosses the course 
of the brachial artery ; hence, in bleeding, it occa- 
sionally happens that this vessel is wounded. We 
shall speak of the precautions which are necessary to 
be taken to avoid this serious accident, when we have 
described the parts which separate these two vessels, 
and also the course of the artery. 

The internal cutaneous nervCf the smallest of the 
branches which terminate the brachial plexus, (vide 
i \SS.) desends along (he internal surface of the arm, 
by the side of the basilic vein, and, arrived almost 
opposite the inner condyle, divides into two branches; 
ihe one, external, pierces the aponeurosis, traverses 
the middle of the bend of the elbow, and terminates 
in the integuments at the inferior part of the fore-arm ; 
the other, internal, which is considered to be the 
continuation of the trunk, accompanies the basilic 
vein. Near the inner condyle, it divides into two 
Iminches, one of which goes obliquely downwards 
and outwards, passes at one time before, at another 
time behind the median basilic, to terminate in the 
iotegaments of the fore-arm and hand ; the other turns 
xound the back of the arm, above v\vt Vmv« totid^la^ 
Md degceads along the ulna toN?atd*x\».\»^OLQl SJinsj 
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hand. The external cutaneous nerve emerges from be^ 
neath the brachial aponenrosis opposite the tendon of 
tbe biceps, trayersesthe bend of the arm, passes some- 
times before, bat, in general, behind the median c^ 
phalic, and along the external side of the mediaa 
Tein. It is to avoid the accidents which happen 
from the pricking of this nerve that this vein is aot 
visually opened in bleeding. 

The superficial lymphatic vessels of the upper e^ 
tremity accompany the subcutaneous veins, and form 
at the anterior suilbce of the fore-arm several trunks, 
which traverse sometimes one or two small ganglia at 
the bend of the elbow, and which ascend on the innet 
and outer side of the arm to reach those lodged in the 
axilla (vide § 144.) In addition to this, these vessels 
do not present anything remarkable. 

$ 148. Below the integuments, the subcutaneous eel* 
lular layer, vessels, and superficial nerves of which we 
have just spoken, we find the brachial aponeurosis. 
This whitish covering degenerates often into cellular 
tissue towards the upper part of the limb, and only 
becomes distinct below the deltoid. It is attached to 
the clavicle, acromion, and spine of the scapula ; it is 
continuous with the cellular tissue of the armpit, and 
receives aponeurotic expansions from the tendons of 
the pectoralis major andserratus magnns. Anteriorly 
it is less thick than at the posterior and external surface 
of this i>art; but it is principally on the inner side that 
it presents tlte greatest strength and thickness. This 
arrangement is owing to the union in this point of the 
eelluiar aponeurosis, situated between the biceps and 
tyrachialis internus, and of the internal intermuscular 
ligament. At the elbow, this aponeurosis is conti- 
SDed with the anti-brachial aponeurosis before and 
behind, and on the lateral parts some bundles of fibres 
are detached from it, which are fixed to the tuberosi- 
ties of the inferior extremity of the hxxxcveiwii. 'W^ w^^- 
Mvrotic sheath o( the fot€-aiii\ *\» x^mOcw^v^^^^*^^ 
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£rmer than that of the arm; it presents also whitish 
fibres much more distinct internally than posteriorly. 
At the bend of the arm it receives, from the internal 
side, a layer, which is detached from the tendon of the 
biceps, and from the external side, an aponeurosis 
proceeding from the brachialis anticus^ and which 
turns round the tendon of the biceps, before it termi- 
nates on the internal muscular prominence. We ob- 
serve also in this part a longitudinal fissure closed 
by very firm cellular tissue, and giving passage, by its 
upper falcifor/n extremity, to the external cutaneous 
nerve. Laterally, the antibrachial aponeurosis is 
strengthened by bundles of fibres which are fixed to 
the external and internal condyles; and, behind, a pro- 
longation is sent from the tendon of the triceps. Be- 
tween the internal condyle and olecranon, there is 
a transverse slip, which unites the two attachments of 
the flexor carpi ulnaris, and under which the ulnar 
nerve passes. Lastly, after being united to the apo- 
neurotic layers, which form the partitions between 
the pronators and flexors of the fingers, the anti- 
brachial aponeurosis becomes attached to the inter- 
nal border of the ulna, and descends towards the 
wrist to be continuous with the ligaments of the 
carpus. 

Abscesses beneath the aponeurosis of the upper 
extremity should be opened as soon as we are aware 
of their existence ; any delay might be attended with 
very serious consequences. The resistance which this 
aponeurotic sheath offers to the swollen part, situated 
beneath it, sometimes occasions very severe symptoms 
in wounds from the bursting of fire-arms, or other 
causes. In fact, the expansion of the inflamed parts 
being prevented, the vessels and nerves become com- 
pressed to such a degree as to produce gangrene of 
the limb. Free incisions only give relief in these 
cases, for almost as soon as they are made the pain 
Mubsides, (he circulat'ion \a iesXotQd> ^ti^\Xv& Vsi^asa- 
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mation follows its ordinary course. The aponeurosis 
which envelopes the upper extremity is much thicker 
and firmer in the fore-arm than the arm. 

f 149. Immediately under the aponenrosb^ which 
covers the anterior surface of the arm, we find the 
bieepif thus called on account of its two fleshy bellies^ 
one, called the long portion of the Uc^/m, is attached by 
• long and thin tendon to the superior portion of the 
glenoid cavity of the scapula. The otheir portion^ 
shorter, and situated to the inner side of the former^ is 
attached to the coracoid process, conjointly with the 
coraco-brachialis. These two fleshy bellies, sepa- 
rated at first by cellular tissue, unite in the middle of 
ibe arm, and descend almost vertically towards the 
htnd of the elbow. The inferior tendon of the biceps 
commences a little above the humero-cubital articu- 
lation, and descends obliquely outwards. 

The tendon of the biceps then dips between the 
aupinator radii longus, and pronator radii teres, pro- 
ceeds round the radius, and is fixed to the inferior and 
IMsterior part of the tuberosity of this bone. In this 
region, this muscle is in connexion, by its anterior 
aurface, with the brachial aponeurosis and the inte- 
guments, and by its posterior surface, with the hume- 
rus, the coraco-brachialis, the musculo-cutaneons 
nerve, and the brachialis anticus, from which it is 
aeparated by a layer of cellular tissue, which is con- 
tinuous inferiorly with the antibrachial aponeurosis, 
and ofien presents the appearance of a fascia, espe- 
cially towards the bend of the elbow. The biceps is 
thus inclosed in a kind of sheath, and only adheres to 
it by some few filaments of very loose cellular tissue. 
Hence, when this muscle is divided, nothing opposes 
the retraction of the two portions to a considerable 
extent. The external border of the biceps is free ; its 
.internal edge is united superiorly to the coraco-bra- 
Chialis ,* against its centre and inferior part the bca£.Vv\»k 
artery rests. 

f 230. At the fluperiox wad ^liteivot ^^^ oVnX^v^^^-* 
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gioli^ immediately beneath the brachial aponenrosia, 
we find the triceps, the central portion of which^ as we 
have already seen, is attached to the axillary costa of 
the scapula. External to this belly^ we find another 
^rtion of the triceps smaller than the former, and 
which is inserted into the saperior part of the cater 
edge of the humerus and external intermuscular apo- 
neurotic septum. Lastly, a third portion, still shorter 
than the former, is placed at the inner side of the 
middle belly, and arises from the internal part of the 
humerus, immediately below the attachment of the 
latissimus dorsi and teres major. After being united^ 
these three portions of the triceps form a large and 
thick belly, which is joined by some fleshy fibres that 
come from the back part of the lower third of the ha- 
merus. Inferiorlyj it terminates in a strong tendon, 
which is fixed to the saperior and posterior part of 
the olecranon, and sends a fibrous prolongation to 
the antibrachial aponeurosis. The fibres which arise 
from the external border of the humerus, leave a small 
opening between them for the passage of the radial 
nerve, and the external collateral vessels. We have 
already pointed out the relations of the superior ex- 
tremity of this muscle ; the portion, situated in the 
region which now occupies our attention, corre- 
sponds, by its posterior, to the brachial aponeurosis, 
and by its anterior sarface to the humerus, nerves, and 
vessels of the arm, ^nd lastly, the elbow joint. 

$ 151. The muscular prominences, which we have 
said were placed on each side of the bend of the arm, 
are separated superiorly by the whole length of the 
brachialis anticus ,* but in descending they approxi- 
mate and terminate together. They are formed by 
the superficial muscles of the fore-arm, which are^ 
very distinct at the inferior part of this region, bnt 
which, near the elbow, form only two fleshy bellies. 
The supinator radii longus, extensores carpi radiales 
JoDgior et brevier, extensor comrnxxma d\^\\.ot>\\u, «i- 
teaaor proprius minimi digUi, waftow^i^, wA «xvett&Q\ 
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carpi ulnaris, form the external muscular projection. 
The internal is formed by the pronator teres, flexor 
carpi radialis, and palmaris longus^ flexor sublimis 
dig^itorum, and flexor carpi ulnaris. The first arise 
principally from the inferior part of the external bor- 
der of the humerus and outer condyle by a common 
tendon. In fact, the tupinator carpi radiali* is fixed, 
to the extent of about two inches, to the external bor- 
der of the humerus, between the brachialis interaus, 
triceps, and the aponeurosis^ situated between it and 
this last muscle; thence, it descends vertically, and 
terminates on the inferior extremity of the radius. The 
anterior surface of this muscle is covered by the anti- 
brachial aponeurosis, the posterior is connected with 
the supinator brevis, extensor carpi radialis longior, 
pronator teres, flexor carpi radialis, flexor sublimis 
digitorum, and flexor longus pollicis radial nerve 
and artery ; its internal border rests on the brachi- 
alis internus and radial nerve. The extensor carpi 
radialis longior is attached to the outer edge of 
the humerus, external intermuscular aponeurosis, and 
the outer condyle superiorly, and inferiorly to the 
second bone of the metacarpus. Placed by the side 
of the former, it is covered by it and the antibrachial 
aponeurosis, then by the abductor longus pollicis; 
its posterior surface is in contact with the elbow, 
supinator brevis, and extensor caipi radialis brevier. 
This last muscle arises from the common tendon 
which is fixed to the outer condyle, and from an apo- 
neurotic sheath which separates it from the extensor 
communis ; inferiorly, it is inserted into the third bone 
of the metacarpus. Its superior extremity is covered 
by the supinator radii longus, aqd extensor carpi ra- 
dialis longior, and rests on the supinator brevis, pro- 
nator teres, and the radius. The extensor communis 
digitorum is attached to the outer condyle by the 
common tendon of which we have akead^^ %^<sJ«A\!i> 
to the antibrachial aponeuT08\«, «cA \.o vJoa ^'^^'^'^^^ 
which thia fibrous membmue «feivd^\5«x>R^«s.*^'^^'^^'^*^ 
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extensor carpi radialis brevior and extensor propiius 
minimi digiti towards the middle of the posterior 
surface of the fore-arm ; this muscle then divides into 
four distinct portions which terminate by tendons, the 
description of which will be given in the following 
chapter. The posterior surface of this muscle is co- 
vered by the aponeurosis; the anterior covers the 
deep layer of muscles on the back part of ihe fore-arm. 
The extensor minimi digUi is placed to the outer side 
of the former, and is also attached to the outer con- 
dyle and aponeurotic septum, which separates it from 
the common extensor and flexor carpi ulnaris. At its 
upper part it is firmly connected to the antibrachial 
aponeurosis by its posterior surface, to the extensor 
communis by its external, and to the extensor carpi 
ulnaris by its internal border. The anconeus is a 
small, thin, and triangular muscle, placed behind the 
elbow-joint, and often not distinguishable from a part 
of the triceps. It is fixed to the outer condyle by a 
distinct tendon, and thence proceeds to the olecranon 
and upper fourth of the outer edge of the ulna. At its 
inferior border it is oblique, and contiguous with the 
extensor carpi vJnari^, which arises from the outer 
condyle by the common tendon, from the septum 
which separates it from the extensor minimi digiti, 
from the antibrachial aponeurosis, and from the mid- 
dle third of the posterior edge of the ulna ; inferiorly, 
this muscle terminates in a tendon, which is attached 
to the fifth bone of the metacarpus. 

The mass of muscles situated on the inside of the arm 
arises from the inner condyle, by a common tendon, and 
intermuscular aponeurotic septum. It is formed by, 
Ist. The pronator teres, which extends obliquely to 
the superior and anterior part of the fore-arm, is fixed 
superiorly to the internal condyle, coronoid process, 
antibrachial aponeurosis, and fibrous septum, which 
separates it ftom the flexor carpi radialis and flexor 

Mablimis; io/«riorly,to the ouV^t awil^LC^olvVk^ radius. 

The external surface of thU m^sc\^ *\a t^o^et^^Vsi*^ 



OF THE ARM. 209 

two superior thirds by the antibrachial aponeurosis^ 
and in its inferior third by the supinator radii longus, 
ladial nerve, and yessels, and the extensor radial inns* 
cles. Between the outer and inner edge of the supi- 
nator radii longus^ we find a triangular space, the apex 
of which is turned downwards; it lodges the tendon 
of the biceps, the brachial artery, and median nerve. 
The posterior surface of the pronator teres covers the 
brachialis anticus, flexor sublimis, ulnar artery, and 
median nerve. 2. The flexor carpi radialis is situated 
to the inner side of the former, and has also the same 
attachment superiorly ; it terminates by a tendon, 
which is inserted into the second bone of the meta- 
carpus; its anterior surface is covered externally by 
the supinator radii longus, and the remainder of its 
extent by (he common aponeurotic sheath. Its pos- 
terior surface rests on the flexor sublimis, and flexor 
longus pollicis man&s. S. The palmaris longus is 
situated to the inner side of the flexor carpi radialis : 
it arises from the internal condyle and the intermuscu* 
lar septum, and terminates on the palmar aponeuro- 
sis ; this muscle is frequently wanting. 4. The flexor 
ntblimis digitorum, which, placed under the pronator 
teres, flexor carpi, radialis internus, palmaris longus 
and antibrachial aponeurosis, is attached superiorly 
to the inner condyle by means of the common tendon, 
to the coronoid process of the ulna, and to the apo- 
neurotic septum which separates it from the neigh- 
bouring muscles; it receives also some fibres from 
the anterior border of the radius : inferiorly, it divides 
into four distinct portions, the tendons of which are 
Inserted into the fingers. The posterior surface of 
this muscle covers the flexor proprius pollicis, ulnar 
artery, and median nerve. The flexor carpi ul- 
naris terminates posteriorly this muscular layer; 
its superior extremity is fixed to the internal con- 
dyle by means of the common tendon, awd Vci \fcfc 
inner side of the olecranon, lV» wi\i\\iw.ODSs\^^^^'^'=^*- 
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rosis, and the fibrous septum^ xirhich separates it from 
the flexor sublimis. The tendon, by which this muscle 
terminates) is inserted into the pisiform bone. 

The brachial vessels and median nerve, situated to 
the internal side of the biceps, are covered by the m- 
ternal intermuscular ligament. This aponeurotic 
septum is attached to the internal border of the hu- 
merus, between the biceps and the brachial is anticus, 
and to the inner condyle ; in front of the biceps it is 
continuous with the brachial aponeurosis; its size in- 
creases as it descends. At the internal condyle it 
divides, in order to form septa for the muscles, 
which are inserted into this prominence. The space 
which exists between this fibrous septum, the anterior 
surface of the brachialis anticus, and the internal bor- 
der of the biceps, increases in size from the armpit to- 
wards the bend of the elbow ; and opposite the internal 
condyle of the humerus, it extends transversely from 
this bony prominence to the tendon of the biceps. 
Inferiorly, the internal intermuscular ligament is 
united also to the antibrachial aponeurosis and the 
fibrous layer which proceeds from the internal border 
of the biceps, on the external muscular layer^ and 
which also covers the brachial artery. 

The cellular tissue in this region (vide § 149.) is 
continuous internally with the aponeurotic layer^ 
situated between the biceps and the brachialis anticus, 
and forms a sheath around the median nerve and 
brachial vessels. 

The median nerve is first seen when the cellular 
sheath, which is common to it, and the artery and 
brachial veins, is opened i This nerve arises from the 
anterior part of the brachial plexus (vide § 1 33.), and 
descends a little outwards, behind the internal part of 
the biceps, and within the artery ; arrived at the bend 
of the arm, it proceeds generally on the inner side of 
this vessel, and is continued along the tendon of the 
biceps the whole of its length*, a^nd \aL%\\^ ^^vuks down 
between $h^ brachialis anUcvL9 «^ii!3L ^io\«k\oi t^t^ 
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teres. The brachial or collateral veins are generally 
two in number, and open into the axillary at the same 
place as the basilic (^ 132). They ascend on each side 
of the artery, and in different parts of their course give 
off small branches, vhich completely surround this 
vessel. Sometimes there is only one deep vein from 
the bend of the elbow to the arm-pit: when this is 
the case, the vein is situated at the internal side of 
the brachial artery. This last vessel is the continu* 
ation of the axillary, and extends from the arm-pit 
to about an inch below the humero-cubital arti- 
culation, where it divides into the ulnar and radial 
arteries : it proceeds along the internal border of the 
biceps, follows the direction of a straight line, drawn 
from a spot between the attachments of the pectoralis 
major and latissimus dorsi, to the middle of the bend 
of the elbow : the nearer it approaches this part, the 
more superficial and external it becomes. Internally 
the artery is connected with the brachial vein and 
median nerve, to which it is united by cellular tissue, 
and their common sheath. Anteriorly, it is covered 
by the brachial aponeurosis and coraco-brachialis^ 
from which it is separated by a great quantity of cel- 
lular tissue: behind, it is separated superiorly from 
the triceps by a large quantity of fatty cellular tissue ; 
in its inferior third, it is supported by the brachialis 
anticus ; lastly, it rests on the inner surface of the 
humerus, the insertion of the coraco-brachialis, and 
the groove formed by the triceps and brachialis an- 
ticus. 

From the anatomical details which we have related, 
we perceive that it would be very easy to compress 
the brachial artery on the humerus, so as to produce 
its obliteration; but the putting a ligature on this 
vessel is so easy an operation, and so generally suc- 
cessful, that, in most cases, it is preferred. To 
perform this operation, it is only necessary to divide 
the integuments along the innei ed^^ oi >^^^ >c>\s:.^\a.> 
9nd the apoae\iio9i» covexin^ \3aft \^«^» ^xA^^'^^.'^ 
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separate the artery from the cellular tissue, which 
unites it to the median nerve and brachial veins, and 
which forms theircommon sheath. To facilitate this 
part of the operation, Hodgson advises the artery to 
be compressed above the wound. Lastly, the liga- 
ture ought to be passed from without to within, and 
care must be taken not to compress the nerve or the 
veins. Sometimes, the brachial artery, instead of 
dividing only at the bend of the elbow, gives rise to 
the radial, ulnar, and even inter-osseal arteries, much 
higher up in the arm. The radial artery most fre- 
quently presents this irregular origin: when this 
occurs, the vessel in general accompanies the ulnar 
artery, below the aponeurosis, to the bend of the arm, 
and passes then from the other side of the limb. But 
this is not the case when the ulnar artery rises higher 
than usual ; for it is then always placed more supers 
flcially than the radial, and often escapes from be- 
neath the brachial aponeurosis, to become subcuta- 
neous towards the mferior part of the arm. The 
irregular origin of the inter-osseous artery is much 
larer^ and is of less import to the surgeon than a 
knowledge of the varieties of the two arteries which 
we have described. In fact, the origin of the radial 
and ulnar arteries above the bend of the arm multi- 
plies the chance of injury in these vessels, and, after 
the obliteration of both, renders the re-establishment 
of the circulation much easier. If the surgeon were 
unacquainted with this beforehand, he might be 

freatly embarrassed in the operation of tying the 
rachial artery. If, in performing this operation at the 
middle part of the arm, in a case of aneurism, two 
arteries^ proceeding one by the side of the other, were 
met with, it would not be necessary to include both in 
the ligature, as some surgeons have recommended, 
but first to compress one, and then the other, to as- 
certain which communicates with the tumour^ and 
which ought to be tied. 
At the bend of the elbo^> tii^ )&iaOw»\ vtfvsn ^^- 
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scends obliquely outwards and backwards, and passes 
under the inferior aponeurosis of the biceps, which 
separates it from the median basilic vein. By its 
posterior surface, this vessel is in contact with the 
brachialis anticus, and then with the tendon of the 
biceps, to which it is sometimes united by cellular 
tissue. If the fore-arm be forcibly proned, the bra- 
chial artery, as well as the tendon of the biceps, are 
carried under the external muscular prominence, 
whilst the veins situated above the common apo- 
neurosis become, on the contrary, more superficial. 
It is on this account that some surgeons advised the 
arm to be placed in this position, when the median 
basilic vein is opened. In fact, this vessel is only 
separated from the humeral artery by a layer of fatty 
cellular tissue, by the brachial aponeurosis, and apo- 
neurotic expansion of the biceps ; and, in lean persons, 
the thickness of these intermediate parts is so very 
small, that the two vessels are almost in contact. It 
is evident, then, how easily the artery may be 
wounded, especially if the lancet be introduced per- 
pendicular to the axis of the limb, instead of being 
directed obliquely. By means of pressure, we can, 
in general, suspend the hemorrhage which then 
ensues, but the consequences are still very serious ; 
for a wound of this artery is always followed by the 
formation of an aneurism, unless sometimes the vessel 
has been completely obliterated in the injured part. 
When the lancet traverses the vein, and penetrates to 
the artery, so that the opening of the artery, and that 
of the corresponding wall of the vein are parallel, the 
communication between these two vessels may remain 
after the cicatrisation of the anterior parietes of the 
vein and integuments has taken place: the arterial 
blood then passes into the vein, and thus causes the 
formation of an aneurismal varix. But this does not 
ordinarily occur after the accident of which we l\«.ve; 
been speaking. In most cases, \.\ie\AoQ^fe'w:A."V^'^^^'=*'^^ 
tfie artery into the ceUulax \.\w\xft, ^"^^ ^ovki^^vs^^'* 
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matic anearism, diffused or circumscribed, according 
as the opening made in the artery is lar^e or small^ 
and as the cellular tissue which surrounds this vessel 
18 loose, or has contracted adhesions with the neigh- 
bouring parts. The anatomical details which we 
have above related^ relative to the internal inter-mus- 
cular ligament and aponeurosis of the biceps, explain 
the reason why circumscribed aneurisms, at the bend 
of the arm, which succeed bleeding, often present an 
oval form ; in fact, this is the form of the space com- 
prised between this ligament, the tendon of the biceps, 
and the internal condyle of tlie humerus. The tri- 
angular form of the diffused aneurism depends also on 
the space comprised between the internal inter-mus- 
cular ligament and the biceps, which diminishes in 
size from the bend of the arm towards the arm-pit. 

§ 153. The two branches by which the brachial 
artery terminates, separate from each other at an 
acute angle, and dip between the anterior muscles of 
the fore-arm. The rcuiial artery, smaller and more 
superficial than the ulnar, descends under the supi- 
nator radii longus, towards the inferior part of the 
fore-arm, following the direction of an oblique line, 
which extends from the middle of the bend of the 
arm to the superior and internal part of the thumb. 
It is separated from the anterior surface of the radius 
by fatty cellular tissue and the supinator brevis, flexor 
longus pollicis, and pronator quadratus : at the in- 
ferior part of this region it rests immediately on the 
ladius. At its internal side the radial artery corre- 
sponds with the pronator radii teres, flexor carpi ra- 
dialis, and flexor sublimis. Externally it is in con- 
tact with the supinator radii longus : this last muscle 
covers also the two thirds of its anterior surface, 
firom which it is separated by radial veins and a greet 
quantity of cellular tissue. Lastly, at the inferior 
part of the /bre-arm, this vessel is only covered by 
&e common aponeurosis and inle^wraaivv.*. "W ^ \.\\ftiL 
^ad that the radial artery becomes moift %>x^\&0«\ 
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the nearer it approaches the hand^ and also that it is 
more easily tied at the inferior than superior part of 
the fore-arm. To perform this operation near the 
bend of the elbow, the integuments must be divided 
a little below the insertion of the tendon of the biceps^ 
to the extent of about two inches and a half, and ob« 
liquely following the direction of the border of the 
supinator radii longus. The subjacent aponeurosis 
must then be divided, and the edge of the supinator 
radii longus must be carried a little outwards, to en- 
large the space which exists between this muscle and 
flexor carpi radialis : the radial artery then presents 
itself to our sight at the place where it passes over 
the tendon of the pronator radii teres, and on the long 
flexor of the thumb. At the external side of this 
vessel, we And a branch of the external cutaneous 
nerve, which leaves it towards the middle of the fore- 
arm, to pass under the long supinator. Near the 
wrist, the incision of the integuments and the anti- 
brachial aponeurosis must be made a little beyond the 
outer side of the tendon of the flexor carpi radialis. 

§ 154. The ulnar artery is larger than the radial, 
and descends along the anterior and internal part of the 
fore-arm to the palm of the hand. Immediately afte^ 
its origin, it proceeds a little obliquely inwards, tra- 
verses the pronator radii teres, and then descends be 
tween the flexor sublimis digitorum and deep musca 
lar layer. Towards the middle part of the fore^am^ 
the ulnar artery becomes vertical and subcutaneous 
Anteriorly, it is connected at first with the median 
nerve and pronator radii teres, then with the flexor 
carpi radialis and palmaris longus, the flexor subli- 
mis and flexor carpi ulnaris ; inferiorly, it is sepa- 
rated from the skin only by the anti-brachial aponeu- 
rosis and subcutaneous cellulartissue. On its inner side 
it has the ulnar nerve and vein and flexor carpi ulnaris , 
and on its outer side the flexor subUmv&\ Va&\\^<»Sx> 
rests posteriorly on the biac\\va\\a ao.Vv.cw^,^^^*^'^ ^^^%t 
faadas, aad promios quad»lu»* K\. XV^ «vi^^vA ^^wx 
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of the fore-arm, the ulnar artery describes a slight 
curvature, the convexity of vhich is turned inwards 
and backwards ; but then its direction corresponds ex- 
actly to that of a line drawn from the middle of the 
bend of the arm to the superior and internal parts of 
the palm of the hand. To tie this vessel at the supe- 
rior part of the fore-arm, an incision must be made 
through the integuments and anti-brachial aponeurosis 
along the internal border of the flexor carpi radialis, 
between this muscle and the flexor sublimis. At the 
inferior part of this region, it is sufficient only to 
divide the integuments and aponeurosis, to get al the 
artery, which is situated between the tendons of the 
two muscles of which we have just spoken. 

§ 155. Immediately after its origin, the ulnar artery 
gives off the antei'ior recurrent ulnar, a small branchy 
-which descends at first between the flexor carpi radi- 
alis, pronator radii teres, and brachialis anticus, and 
then ascends on the anterior part of the internal 
condyle, where it anastomoses with the intefiuU col- 
lateral artery. This last vessel separates from the 
brachial artery, proceeds inwards in front of the 
brachialis anticus and median nerve, traverses the 
internal inter-muscular aponeurosis, and divides into 
two branches, one of which terminates on the inner 
eondyle, the other near the cavity for the olecranon of 
the humerus. The posterior recurrent ulnar artery 
Also arises from the ulnar, but a little below the ante- 
rior; it proceeds at first downwards and inwards, on the 
-flexor profundus and under the pronator radii teres, 
flexor carpi radialis,and flexor sublimis, then ascends 
between the outer condyle to the olecranon, along 
the ulnar nerve, and anastomoses with the internal 
collateral and deep humeral or exteimal collateral 
This vessel arises generally from the branch above 
the superior extremity of the internal portion of the 
biceps ; sometimes, however, it proceeds from the 
posterior circumflex, or even l\\e touvxaow %^^^ular. 
it proceeds backwards and do^uvjwd*, V^%ir» \jfe« 
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tweeti the biceps and posterior surface of the hurnc* 
rus, then between this muscle and the brachialis anti- 
eu», departs by the space which separates tbeniy 
becomes superficial^ and then descends vertically 
towards the elbow, along the posterior and external 
part of the arm. Arrived near the outer condyle, the 
deep humeral artery divides into two branches, which 
are distributed to the muscles and integuments of the 
elbow, and anastomose with the recurrent radial 
artery, recurrent interosseal, and internal collateral. 
The recurrerU radial artery separates from the radial 
at its origin ; it takes a course at first transversely 
outwards, then dips down between the supinator 
radii longus, supinator brevis, and brachialis anticus; 
and reaches the olecranon by forming an arch, from 
the convexity of which several branches proceed 
to be distributed to the neighbouring muscles. 
The recurrent interosseal artery y or posterior radial, 
is one of the divisions of the interosseal branch of 
the ulnar, and ascends between the anconeus and the 
extensor carpi ulnaris to the outer condyle, where it 
anastomoses with the two former. It is principally 
by the assistance of these numerous vascular commu- 
nications that the circulation continues in the infe- 
rior part of the upper extremity, after the oblitera- 
tion of the brachial artery. 

§ 156. The median nerve, which we have already 
followed from the axilla to the bend of the arm, dips 
down between the pronator radii teres and brachialis 
anticus, and descends in the same manner as the 
ulnar artery, between the deep and superficial flexors 
of the fingers, but it is always at a sufficient distance 
not to be included in the ligatures applied to this 
vessel. The tUnar nerve arises from the posterior 
and internal part of the brachial plexus, descends 
almost vertically along the internal border of the 
biceps, passes between the inner coxA^V^ w\^ «^^- 
cranon, then between the Iyio ^oviAs c>\ >Jc»fc %>a>'^^ 
nor attachment of the fLei.oi cwrg\ Ns\n»>^^^- ^^ ^''^ 
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part of the ann it is situated by the side of the poste* 
rior recunent ulnar artery. Then this nerve proceeds 
obliquely down wards and forwards, following the course 
of the ulnar artery. It is distributed to a great num- 
ber of muscles destined to move the fingers and hand ; 
hence, in removing (he inferior extremity of the hu- 
merus, great care must be. taken not to divide thia 
nerve, for this would be followed by paralysis of the 
fingers : on that account, it is advisable to isolate thia 
nerve from a kind of sulcus, in which it is lodged, be* 
tween the inner condyle and olecranon, and to carry 
it in front of the first of these bony prominences, be- 
fore sawing through the portion of the humerus 
which is about to be removed. The trunk of the 
internal cutaneous nervej concealed at first in the 
cellular tissue of the hollow of the axilla, becomes 
more superficial in its descent between the median 
and ulnar nerves; it accompanies very constantly the 
basilic vein, but sometimes it is found before, some- 
times behind, and at other times on the sides of this 
vessel. A little above the inner condyle, the internal 
cutaneous nerve divides into two branches (vid. $ 210). 
The external culaiieotis nerve, the branches of which 
we have seen distributed between the integuments 
and anti-brachial aponeurosis in the inferior half of 
this region, is situated more deeply towards its su- 
perior part; for it descends obliquely before the 
coraco-brachialis, traverses this muscle, and is then 
situated between the biceps and brachialis anticus ; 
on a level with the tendon of the former of these 
muscles, it proceeds outwards, traverses the middle 
of the bend of the elbow under the cephalic median 
vein, and then becomes subcutaneous. Lastly, the 
radial nei^ve, situated above the deep humeral artery, 
follows the course of this vessel to the humero-ulnac 
articulation, where it divides into two branches ; the 
one, aoterior, descends along the anterior and external 
part of the fore-arm, on the o\i\Ai «fv^ q1 vVk.^is4ittl 
»rtery^ the o^ier^postexiox>8iik^^8s^^^^K^»^^^^^»8»s^ 
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proceeds obliquely outwards, and dips down between 
the muscles of the posterior surface of the fore-arm. 

§ 157. Between the parts which we have described 
and the bony frame-woik of the upper extremity, we 
find a second muscular layer ; formed anteriorly bj 
the brachialis anticus, supinator brevis, flexor pro* 
fundus, flexor longus-poUicis^and pronator quadratus; 
posteriorly, by the abductor longus pollicis, exten- 
sores prinii et secundi intemodii pollicis, and bj 
the indicator. The brachialis anticus is situated in 
front of the elbow-joint; it is attached to the 
internal and external surfaces of the humerus, and 
extends from the point of insertion of the deltoid to 
the coronoid process of the ulna, where it is inserted 
by a strong rough tendon. The anterior surface of 
this muscle is covfered by the common aponeurosis, 
supinator radii longus, biceps, external cutaneous 
nerve, brachial artery, median nerve, and pronator 
teres. Posteriorly, it is connected with the inferior 
extremity of the humerus and the elbow-joint. The 
supinator brevis occupies the superior part of the fore- 
arm, and surrounds the head of the radius; it is 
large, thin, triangular, and is inserted on one side into 
the outer condyle, the external lateral ligament of the 
elbow joint, the annular ligament of the radius, and to 
the posterior surface of the ulna; and on the other, 
into the anterior, external, and posterior surfaces of the 
radius. This muscle is connected anteriorly with the 
supinator radii longus, pronator teres, with the radial 
vessels dnd nerves ; posteriorly, with the extensor com- 
munis digitorum, extensor proprius minimi digiti, ex- 
tensor carpi ulnaris and anconeus. The flexor pro- 
fundus digitorum is a thick, flattened, fleshy bun- 
dle, elongated, and curved so as to surround the 
ulna; inferiorly, it divides into four distinct ten- 
dons. Its superior extremity is, on the contrarv, 
not divided, and is fixed to the superior tht^^-fev«>icv^ 
of the ulna and intei-osseoua W^mexA., \.o ^^ ^^"Iji 
proDoiij aad opper thiid oi lYife ^s3XeTti«^ ^vv^^'^^ ^ 
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the ulna. It is covered by the flexor sublimis and 
flexor carpi ultiaris^ by the median and ulnar nerves^ 
and by the ulnar artery. The flexor longus polHcis 
covers, in a small degree, this last muscle exter- 
nally ; it is inserted into the superior three^fourths of 
the anterior surface of the radius, and into the neigh- 
bouring part of the inter-osseous ligament ; its anterior 
surface is covered by the flexor sublimis, flexor carpi 
radialis and supinator radii longus, and by the radial 
vessels. Between this muscle and the flexor pro- 
fundus we And the anterior branch of the inter-osseai 
artery. This vessel arises from the ulnar a little 
below the bicipital tuberosity of the radius, proceeds 
horizontally backwards, and divides into two branches, 
one of which descends vertically in front of the inter- 
osseous ligament, down to the wrist, which it tra- 
verses in order to proceed on the back of the hand. 
The posterior branch passes above the inter-osseous 
ligament, proceeds under the anconeus, at which 
place the recurrent inter-osscal arises from it, and 
then descends towards the hand, between the super- 
ficial and deep layers of muscles at the posterior sur- 
face of the fore-arm. The pronator quadratus, a thin 
muscle, and of a quadrilateral form, occupies the lower 
portion of the anterior surface of the fore-arm ; it is 
attached to the lower fourth of the anterior borders 
of the ulna and radius, extending transversely from 
one bone to the other ; lastly, it is covered anteri- 
orly by the deep flexor of the Angers, the flexor longus 
pollicis, flexorescarpi radialis and ulnaris, or by their 
tendons, and by the radial and ulnar arteries; pos- 
teriorly, it covers the two bones of the fore-arm, the 
interosseous ligament and artery. 

§ 158. All the muscles which enter into the formation 

of the deep layer at the posterior surface of the forearm, 

are united into a mass at their superior extremities, 

which are inserted into the posterior surface of the 

vIdb, and interosseous VigamexiX, 1W abdv^ctor 
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posterior surface of the radios ,• thence, it descends 
obliquely oatwards, and terminates in a tendon, which 
if inserted into the first bone of the metacarpiis. 
Posteriorly, this muscle is connected with the supi- 
nator breyis, extensor carpi ulnaris, extensor propntiflr 
minimi digiti, extensor communis digitoruih, exiensor 
longus po1]icis,and the antibrachial aponeurosis; an- 
teriorly, it covers a small part of the ulna, the inter- 
osseons ligament, the radius, the tendons of the two 
extensores carpi radiales, and the radial artery. The 
eai6nior primi infernodU potlicis situated below the 
former, sends its tendon to the first phalanx of the 
thumb ; its connexions are nearly the same as those 
of the abductor longus. The extensor secundi infer- 
nodU potlicis arises from immediately belo^ the for- 
mer mOscle, and terminates in a lotg afid thin tendon 
which goes to the last phalanx of the thumb. Lastly, 
the indicator terminates inferiorly this deep muscular 
layer, and proceeds, as its name indicates, to the fore- 
finger. Posteriorly, these two last muscles are con- 
nected with the extensor carpi ulnarisj the extensor 
proprius minimi digiti, the extensor communis and 
antiorachial aponeurosis. 

From what has been said on the superficial muscles 
of the fore-arm (vide § 150.), we find that, towards the 
superior part of the upper extremity, these organs 
form around the oones a very thick fleshy layer, 
whilst, towards the inferior part of the fore-arm, they 
present nothing but tendons, surrounded by cellular 
sheaths, and united to each other by lamellated tissue, 
void of fat, and forming synovial bnrsse. The mobi- 
lity and resistance of these tendons render the com- 
plete and regular division of the soft parts very diffi- 
cult, when the arm is amputated in the common way 
by the circular incision. On this account, M. J, 
Cloquet has recommended the amputation of the fore- 
arm, at this part, to be performed by iuttodw.cvw^'a. 
catline first through the mlegwrn'ttiVa w!k.>>QR\\<i^^>'«^^^ 
th^a on the back of the atn\,iq\C\Oct\%vo>» lawxNfc^ 
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downwards and outwards till sufficient skin and mus- 
cle be preserved for the flaps. Some surgeons recom- 
mend the arm to be amputated as low down as possi- 
ble when there is a choice of spot ; most, however^ 
now advise the amputation of the fore-arm to be made 
at its upper thirds just below the insertion of the ten- 
don of the pronator radii teres, in order to avoid the 
tendons which are situated at the lower part of 
the limb, and which sometimes prevent union by 
the first intention. But whatever mode be adopted, 
the radial, ulnar, and interosseal arteries must be tied 
with care, and sometimes a rather large bmnch which 
accompanies the median nerve ; in order to avoid in- 
cluding the nerves in the ligatures, the arteries should 
be isolated from the surrounding parts. 

§ 159. That part of the upper extremity, which we 
are now considering, is formed by the inferior two- 
thirds of the humerus, and superior seven-eighths of 
the ulna and radius. On the external part of the body 
of the humenu, we find, immediately above the inser- 
tion of the deltoid, a kind of superficial groove (vide 
$ 148.), directed obliquely from above downwards, 
and from behind forwards, and lodging the external 
collateral artery, and radial nerve (vide § 155.) The 
internal surface of this bone presents, towards its 
middle part, inequalities which serve for the insertion 
of the coraco-brachialis, and a little above an open- 
ing directed from above downwards, and serving for 
the passage of the nutritious artery of this bone. Thia 
vessel is naturally very small, but its size is so much 
increased by certain morbid states of the humerus, 
that if the arm be amputated near the insertion of the 
deltoid, in cases of this kind, a considerable hsemor- 
ihage might take place from this vessel. In the re- 
mainder of its] extent, the internal surface of the 
humerus is rounded, and gives attachment to the 
hrachialis anticus. Posteriorly, it is covered by the 
tricepsj which is attached to seveial ^rts of it. A 
proJecUDg boides ffepaiat^s V\ie mfeuox ^iviv^u^l^Qi^ 
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posterior from the external surface,and serves for the at- 
tachment of the brachialisauiicus; supinator radii lon- 
gus, extensor carpi radial is^ triceps, and external inter- 
muscular aponeurosis. Internally, we also find a pro- 
jecting line which 8e|)arates the posterior and internal 
fiiurfaces of the humerus from each other, and which 
gives attachment to the triceps, brachialis anticus,aiid 
internal intermuscular aponeurosis : the anterior edge 
of this bone is rounded, and presents nothing remark- 
able. 4 From the nature of the insertions of the mus^ 
cles, which surround the humerus, it is evident that, 
when this bone is fractured in the course of the 
attachment of the brachialis anticus, the ends of the 
bone will be displaced, only to a slight degree, because 
they are both equally exposed to the influence of the 
brachialis anticus and triceps muscles, which are 
antagonists and reciprocally neutralise each other. 
Towards the insertion of the deltoid, the fracture of 
the humerus is accompanied by a very marked defor- 
mity ; for then the upper fragment is carried outwards 
and forwards, by the action of the muscles of the 
shoulder, whilst the under fragment is bent on the ulna 
by the contraction of the brachialis anticus. But the 
displacement is particularly marked when the solution 
of continuity is situated above the point where the 
deltoid is attached (vide § 143.) 

The inferior extremity of the humerus is flattened 
and curved from before to behind ; externally, we 
find an eminence which is called the outer condyle, 
and which gives attachment to the common tendon of 
the mass of muscles on the outer part of the fore-arm, 
and to the external ligament of the elbow-joint. On 
the internal side of the inferior extremity of this bone 
we find another tuberosity more projecting than the 
former, and directed a little backwards ; this is the 
inner condyle, which gives attachment to the common 
tendon of the mass of muscles on the inner side of the 
fore-arm, and to the internal lateral U^tsveiA.. '^^N.N^'assa^ 
tjjefe two projections yre o\)afe\N^ «* ^^<i^ V^ Vkm^^ 
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the hamerus is articulated with the bones of the fore* 
Arm ; we also find here three projections and two inter- 
mediate ffrooves, arranged in a transverse line. The 
first of these eminences^ in proceeding from without 
inwards, is the dmall head of thei humerus, or condyle, 
which is rounded and received into the superior cavity 
of the radius. The kind of pully, by the assistance of 
which the humerus ii articulated with the ulna, is 
separated from the condyle by a very deep groove, 
and by a semicircular crest, which is situated between 
the ulna and radius. Lastly, the external border of 
the articular pulley or condyle is situated above the 
level of the small head of this bone. Above this ar- 
ticular surface, we 6nd, at the anterior part of the hu- 
merus, a small superficial cavity, destined to lodge the 
coronoid process of the ulna when the fore-arm is bent 
on the arm. At the posterior surface of this portion 
of the humerus, we find a deeper fossa situated above 
the condyle, the use of which is also to receive the 
olecranon, when the limb is extended. 

$ 1 60. The two bones of the fore-arm, placed by the 
side of each other, touch at their extremities, but 
leave between them in their centre a very large space. 
The radiils is situated external to the ulna, and on a 
plane anterior to it. It is slightly curved inwards to- 
wards its centre, and increases in size towards its infe- 
rior extremity ; the body of this bone is prismatical 
and trisingular; anteriorly, it is plane, and gives at- 
tachment to the flexor longus proprius pollicis, and 
pronator quadratus: its external surface is rounded 
and serves for the insertion of the supinator brevis, and 
pronator radii teres; inferiorly, it is covered b^ the 
tendons of the extensores carpi radiales ; posteriorly, 
is convex, and covered in its upper third by the supi- 
nator brevis ; in its middle part it is slightly concave, 
and gives attachment to the abductor longus and ex- 
tensor secundi intcrnodii pollicis. f^stly, inferiorly, it 
becomes convex, and is connected with the extensors. 
The border^ which separates the ahterior from the pod- 
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terior surface, is very projecting, and gives insertion to 
the interosseous ligament ; the anterior border gives 
attachment to the superficial flexors, flexor long us pol* 
licis, supinator brevis, and inferior tendon of the supi- 
nator longus. The superior extremity of this bone 
presents a circular cavity of no gre^t depth, and co- 
vered with cartilages to bearticulaled with the condyle 
of the humerus. The circumference of this cavity is 
smooth, and is articulated by its inner side, where it 
is largest, with the sigmoid cavity of the ulna. The 
portion of the radius which supports this articular 
surface is called the neck of the bone; it is about an 
inch long, rounded, directed rather obliquely out- 
wards, and terminates downwards and inwards, at the 
bicipital tuberosity, an eminence which gives attach- 
ment, internally, to the tendon of the biceps muscle. 

$ 161. The ulna, placed internal to the radius, is not 
so long as that bone, and p resents a diflerence in shape, 
being larger above than below. In amputating an ex- 
tremity where there are two bones, the operator should 
commence by sawing the laigesl,and then direct the saw 
so as to divide both at the same time ; hence, accord- 
ing as the operation is performed, at the upper or lower 
part of the fore-arm, the operator must begin by sawing 
at one time the radius, at another the ulna. The body 
of this last bone is curved forwards superiorly, and 
outwards and backwards inferiorly ; anteriorly, it is 
lai^e above, and straight below, gives attachment to 
the flexor profundus, and pronator quadratus ; poste^ 
riorly, it is divided into two portions by a projecting 
longitudinal line. The anconeus and extensor carpi 
ulnaris are attached to its internal part, which is the 
largest ; externally, it gives attachment to the supi- 
nator brevis, abductor longus, and extensor poUicis, 
and indicator. Internally, it is subcutaneous towards 
its inferior part, and is covered by the flexor profundus. 
The external border, which separates the anterior and 
posterior surfaces; ^ives atta<;hment to the inleiosseQUs 
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ligament : the posteriort to the common aponeurosis^ 
the flexor and extensor carpi ulnaris, and flexor pro- 
fundus ; the internal, to this last muscle and pronator 
qoadratus. The superior extremity of the ulna istery 
]arge« and appears principally formed by two pro- 
ceiises; the olecranon and coronoid process. The 
first of these eminences is situated posteriorly, and is 
Inore elevated than the rest of the bone ; the tendon 
of the triceps is inserted at its apex ; posteriorly, it is 
triangular and subcutaneous ; anteriorly, it is concave, 
and forms part of the articular surface. When the 
olecranon is fractured, the superior fragment is only 
exposed to the action of the triceps, consequently, 
must be carried upwards, whilst the remainder of the 
bone does not experience any displacement ; and, this 
muscle being an extensor, it is evident that, to lessen 
this displacement of the fragments as much as possible^ 
we must extend the fore-arm, at the same time push- 
ing the superior fragment downwards. The coronoid 
process, situated before and below the olecranon, is 
inclined back^tards superiorly, and forwards inferiorly, 
where it presents muscular impressions for the attach- 
ment of the brachialis anticns. The superior surface 
of this eminence joins almost at right angles with the 
Anterior surface of the olecranon^ which is more ex- 
tended than it, and thus forms the great sigmoid ca- 
vity : this cavity, covered with cartilages fbr articula- 
tion wilh the humerus, is divided into two lateral por« 
tions by a projecting line, and externally it is conti- 
nuous with a small oval fossa before and behind, which 
is articulated with the head of the radius, and which 
is called the small sigmoid cavity. 

The internal lateral ligamenty Ttrhich passes from 

the outer condyle to the olecranon and coronoid 

process of the ulna, and external lateral ligament, 

tfrhich is fixed to the external tuberositv of the hn- 

meras, and terminates in the annular ligameAt of 

the radius, Inctease the 8trcog\]i[^ ol \>nfc ^\>atrn* 
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joiot^ and render the lateral dislocation of the fore- 
arm very difficult. In the antero- posterior direction^ 
the inferior extremity of the humerus presents a kind of 
cylinder, received into a cavity of the same form^ be- 
longing to the ulna. The dislocation of the fore-arm 
forwards is impossible, on account of the extension 
and anterior curvature of the olecranon, which em- 
braces the posterior part of the articular pulley of the 
humerus. Lastly^ in order that the dislocation backi 
wards should take place, the top of the coronoid pro- 
cess must be carried beyond the vertical diameter of 
this articular pulley ; for the obliquity of these sur- 
faces is such, that, without it, this last eminence 
would fall again to the bottom of the great sigmoid 
cavity as soon as the power, which produces the dis- 
placement, ceased to act : it is also on account of the 
convexity of this articular pulley that the coronoid 
process glides into the cavity destined for the ole- 
cranon, when it has gone beyond the point of which 
we have spoken. The anterior and posterior ligaments 
of the articulation do not so much oppose the dislo^ 
cation of the fore-arm backwards, as the circumstances 
Fe have related, and the situation of the muscles 
which surround tlte articulation. Hence, in accidents 
of this kind, we sometimes see the inferior extremity 
of the biceps and brachialis anticus torn by the hu- 
merus. This dislocation is sometimes accompanied 
by that of the superior extremity of the radius on the 
ulna, which depends also on one of the peculiarities 
which we have mentioned : in fact, in order that the 
coronoid process should pass behind the condyle, the 
lateral ligament must necessarily be ruptured ; but it 
sometimes happens that instead of the external lateral 
ligament being ruptured, the annular ligament on 
which it terminates gives way, and then the head of the 
radius being no longer kept in the small sigmoid 
cavity of the ulna, is dislocated on that botie. C»aN\^% 
the situation of the biachiaV aUei^ )«xudi\QK&sKBk>^:^)^BaK^ 
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and radial nerves accounts for their being sometimeii 
torn, incases of this kind. 

$ 162. The articulation of the extremity of the 
radius, with the ulna, only takes place at the extremi- 
ties of these bones ; for in the centre they are sepa« 
rated from each other, and only connected by a 
fibrous membrane. Thus, as we have before said, 
the circumference of the head of the radius is surround- 
ed by cartilages, and received into the small sygmoid 
cavity of the ulna. A very strong fibrous band, about 
two lines in length, surrounds the superior extremity of 
this bone, and forms with the small articular surface 
situated on the side of the ulna, a kind of ring in 
which it easily turns ; this ligament, which is called 
the annular, is attached to the anterior and posterior 
borders of this cavity, and is united externally with the 
external lateral ligament of the humero-ulnar articu- 
lation. In infants, this ligament, which only belongs 
to the superior radio- ulnar articulation, is generally 
less resisting than in the adult ; it is the same in tlw 
tendinous fibres of the extensors, which contribute 
very much to increase the strength of the articulation. 
Hence, the dislocation of the head of the radius on the 
ulna is more frequent in young subjects than at a more 
advanced age ; but what contributes still more to in* 
crease the facility with which this kind of dislocation 
takes place, is the pro portionably smaller extent of the 
articular cavity at the external surface of the radio*, 
as well as the greater length of the annular ligament, 
which is, consequently, more capable of extension, and 
also more disposed to give way. In dislocations of 
this kind, the displacement has almost always taken 
place backwards, which appears to depend on several 
different circumstances. In fact, it is whilst the hand 
is in a state of forced pronation that the head of the 
radius is likely to be carried behind the ulna; and, 
in order that it may be lodged before this bone, it is 
Jnecessary that the dislocation aYio\i\^ Xa&&& ^^Nas.^ ^hikt 
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the limb is placed in a forced supination; "more- 
over^ the curvature which the two bones of the fore- 
arm make in their longitudinal direction increases 
the power of pronation, whilst it contributes to 
limit supination in placing the interosseous ligament 
in a state of extension : it is the same with the situa- 
tion of the condyle of the humerus; for^ in supination, 
the head of the radius rests directly on this part, 
whilst it is removed from it in pronation. Hence, 
in the first case, the force likely to carry this 
kind of motion beyond its natural limits would be 
transmitted directly to the humerus; whilst, in the 
second case, ligaments only would receive it. Lastly, 
the pronators are so arranged as to exercise a much 
greater influence on the radius than the supinators^ 
and the angle which the flexors of the fingers form 
with this bone, is much more open than that formed 
by the extensors. 

In the movement of pronation, the superior extre- 
mity of the radius turns on its axis, whilst its inferior 
extremity turns round the ulna ; consequently, the 
radius forms wkh this last bone an acute angle, and is 
opposed to it in nearly its whole extent, instead of 
being separated at its centre as in supination. It is 
for this reason that it has been advised to place the 
limb in this last position, whilst the interosseous liga- 
ment and muscles are divided, in amputating the fore- 
arm, according to M. J. Cloquei's plan. In sawing* 
the bones, on the contrary, the hand should be kept 
, prone; for, in every other position, the ulna would be 
found on the side of the radius, or immediately above 
it, and the two bones would vacillate on each other. 

In the interosseous space we find two ligaments, the 
first, called the rotiru/ ligament, is fixed to the anterior 
and superior part of the ulna below the insertion of 
the brachialis anticus, and descends parallel to the 
tendon of the biceps, to be inserted into the t^d\\y& 
immediately below it. The interosseo^l;s UgaitveitvV.^^'^ 
the whole ^pace which exists b^XN«^^TxX\ife x.-^oXi^s^** 
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pf the fore-firm from the bicipital tuberosiQr of tli« 
n^ius to the articulatioD of the wrist. It is a thin 
aponeurotic membrane, and composed principally of 
parallel whitish fibres, directed obliquely from afaioTC 
downwards, and from without inwards: we heie 
observe several openings which allow the passage of 
the vessels and nerves, and its superior extremity is 
•loped, in order to leave between it and the round liga* 
ment« an interval for the passage of the posterior inter- 
osseous vessels. In cases of fracture of either the 
bpnes of the fore-arm, the interosseous ligament pre- 
vents the bones being separated from each other; but 
nothing can counterbalance the action of the prona- 
tors, which tend to approximate the radius to the 
ulna. The superior extremity of the ulna being arti- 
culated by angular ginglymus with the humerus, it 
not susceptible of any lateral motion ; but it is not 
the same with its carpal extremity and the ends of the 
radius. Hence, when these two bones are fractured, 
we constantly perceive a displacement of this kind : 
the ends of the fractured bones can also be displaced 
according to the direction of the axis of the limb, in 
consequence of the injury and the action of the 
flexors or extensors of the fingers ; but we see very 
little displacement in the longitudinal direction of the 
limb, which depends on the insertion of the inter- 
osseous ligament into the bones of the fore-arm, 
nearly throughout their whole length, and onthemus-^ 
cles which are attached to these bones, to a consi- 
derable extent, acting in the same manner on both 
ends. When one of the bones of the fore-arm is frac- 
tured, the only displacement which can take place is 
the approximation of the two fragments of the radios, 
or of the infecior fragment of the ulna, of the sonnd 
bone, and consequently, the diminution of the extent 
of the interosseous space. Hence, when the ends 
finite ID this imperfect position, pronation, and supi- 
natioQ become very difi&cuU aM ^\liko«^. vcoc^mbte. 
It result^ tnom Ui9 »epai»UQU ol KIq» vrqXwksb^ ^v ^^b^ 
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fore-arm that the transverse diameter of this part of the 
upper extremity is much larger than tlie antero-poste- 
rior one. Hence, in case of fracture, the bandage 
i^hich is applied would augment the approximation 
of this bond, and consequently would be more inju- 
rious than useful, if precaution be not taken to place 
on the anterior and posterior surfaces of ihe fore-ann> 
gradnaied compresses, in order that the pressure 
exercided by the bandage be greater in this than the 
other direction. Lastly, it is also because the antero- 
posterior diameter of the fore-arm is smaller than the 
transverse, that, in the circular amputation of this 
limb, the integuments Should be united from before 
backwards. 



CHAPTER XI. 

REGION OF THE HAND. 



i 169. As we stated in the last chaptet,the anatomy of 
the hand, consider^ in a surgical point of tiew, can- 
not be separated from that of the wrist-joint. Wti 
shall, therefore, consider here that portion of the upper 
extremity situated below the circular lin6, which we 
took for the itifetiot boundary of the middle region bf 
the arm, and which we have placed a little above the 
itiferior ettremities of the radius and ulna. The supe- 
rior and anterior portion of this region, forihed by the 
inferior part of the fote-arnl, is convex triinsversely, and 
presents towards thd centre, when the hahd is bent, a 
Tertical projection formed by the tendon of the o^V- 
maris longus. Externally, we obaeiN^ «l ^Q<iN^'«vi^^. 
porresponda to tlie articti^tioii ol \Ysa -wtv^n., «:«» '^^ 
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bounded superiorly by the styloid process of the 
radius, and inferiorly by the scaphoid and trape- 
zium. At the upper and anterior, part of the hand^ 
there are two eminences; one situated at the origin of 
the thumb, and called thenar, the other placed on the 
inner side, and known by the name o( hypothenar. A 
depression separates these two eminences, and is con- 
tinuous superiorly with a fossa, situated at the inner 
side of the tendon of the palmaris longus; its depth is 
diminished in proportion as the hand is bent back- 
wards. This depression joins, inferiorly, another much 
more extensive, which occupies the middle of the 
palm of the hand. The transverse lines which sepa- 
rate this part of the anterior surface of the fingers do 
not correspond to the meta-carpo-phalangian articu- 
lations, but are situated about six lines below them. 
The articulations of the phalanges are also marked by 
folds of this kind, which often serve as a guide in am- 
putation of the lingers. In fact, when the swelling is 
so great that the situation of the upper part of the pro- 
jection'formed on the dorsal surface of the fingers by 
the flexion of the phalanx cannot be determined with 
precision, M. Lisfranc recommends the incision to be 
made on a level with the fold of which we have 
been speaking, when the finger is to be amputated at 
the articulation of the first phalanx with tlie second ; 
and half a line above, when at the articulation of the 
second with the third phalanx. 

At the posterior surface of the limb, we find, above 
the wrist, a rounded prominence, formed by the infe- 
rior extremity of the ulna, and placed above a slight 
depression corresponding to the articulation itself. 
The inferior extremity of the radius is also seen 
through the integuments of the external side of this 
part. Lastly, the back of the hand is convex, and 
on it may be perceived the extensor tendons of the 
Rogers, 
fl64. The ^kin wliiph <^ONeisV\k^\Q'«^i «T,\seiait)f 
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of the fore-arm and back of the hand, has the same ap- 
pearance as in the other parts of the upper extremity; 
bnt the integaments of the palm of the hand are, iik 
general, much thicker and more resisting, especiallj 
on the hypotheiiar toiinence. This difference princi- 
pally depfehds on the arrangefhent of the siibcataneons 
cellular lairer. Jn front of the wrist-joint this layer 
is thin, and is formed by Itlmellated cellular tissue, 
firm and serrated, which unites the skin so Closely to 
the subjacent parts that, in cases of infiltration of th^ 
extremity, the effused liquid stops above this point: 
from which circuinstance a kind of strangulation takes 
place, which we also observe, from the same cause, in 
very fat children. On the thenar eminence the subcuta- 
neous cellular tissue becomes more Idose, and, conse- 
quently; allows the integuments to be separated more 
easily from the parts beneath ; but in the palm of the 
hand, it is the same as on the anterior surface of the 
wrist, the cellular tissue being continuous with the skin 
and stibcntaneous aponeurosis. On the palmar surface 
of the fingers, this flbro-cellular laycf unites the skin 
very closely to the fibrons sheaths situated beneath it ; 
but it incloses some fat, and its thickness increases to- 
wards the extremity of the fingers, and constitutes a 
kind of elastic cushion, which is called the pulp of 
the fingCrs. Lastly, on the posterior surface of this 
region, the subcutaneous cellular tissue is, in general, 
very loose. Hence^ the skin is also very yielding, 
excepting at the extremity of the fingers, where it 
folds on itself to pass beneath the nails. 

The great number of nervous filaments which are 
distributed to the integuments of the palmar surface 
t)f the fibgers, and the dense and slightly yielding tex- 
ture of this membrane, as well as of the cellular 
tissue which unites it to the bones and fibrous sheaths 
of the fingers, account for the violent pains which ac- 
company the development of inflammatvoxv va^ \.\sfe^^ 
parts. In fact^ the increased stie ol ^'a «<3y>c.\sN»siRSjNA 
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cellular tissue, beiog unable to overcome the resistance 
which the integuments oppose to it, produces a violent 
compression of the nerves placed between the bones 
and this firm and non-elastic slieath : hence, the pain 
attending the formation of a whitlow is intolerable ; 
and when once the disease is ascertained, the integu* 
ments must be freely incised, to remove the strangula- 
tion which arises from the disproportion established 
between the size of the finger and its cutaneous co- 
vering. 

§ 1 65. At the internal and superior part of the palm 
of the hand, we find, immediately under the integu- 
ments, the palmaris brevis. It is formed of four or 
five small fleshy bundles, surrounded by fatty cellular 
tissue : they are placed transversely, and arise from 
the anterior annular ligament, and from the internal 
border of the palmar aponeurosis, and terminate in the 
skin, near the ulnar edge of the hand. The anterior 
surface of this last muscle, the existence of which 
IS very uncertain, is connected with the integ-uments ; 
its posterior covers the abductor and flexor minimi 
digiti, the ulnar artery and nerve, and a fibrous expan- 
sion proceeding from the palmar aponeurosis, and re- 
ceiving the three muscles of the hypothenar eminence. 

The first of these muscles is the abductor tntninU 
digiti : it is a fleshy, elongated, and flattened bundle, 
which is attached to the os pisiforme, and the internal 
and superior part of the first phalanx of the little 
finger. The flexor mmimi digitit when it exists, 
arises from the anterior annular ligament, and the pro- 
cess of the unciform bone, and terminates on the ten- 
don of the former muscle. Lastly, the adductor mtnttiu 
digiti, the upper attachment of which is the same 
with the flexor proprius minimi digiti, proceeds ob- 
liquely downwards and inwards, and terminates along 
the inner edge of the fifth metacarpal bone ; ante- 
riorly, it is connected with the two muscles of which 
jre have just sjpoken ; po&tenoi\^, \x qqn^iq th^ h^i 
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interosseous muscle, the fifth metacarpal bone, and 
tendon of the flexor sublimb, iivhich goes to the little 
finger. 

$ 166. The antibrachial aponeurosis, at the inferior 
extremity of the fore-arm, is attached to the radius and 
ulna, and is continuous with the anterior and posterior 
atvnvlar ligaments. The first of these ligaments is fixed 
externally to the anterior part of the trapezium an^ 
scaphoid ', and intemalIy,to the pisiforme,and process 
of the OS unciforme, and also to the ligament which 
unites these two bones ; inferiorly, this large fibrous 
band is continuous with the palmar aponeurosis. An- 
teriorly, it is intimately connected to tlie tendon of the 
palmaris brevis ; externally, it gives attachment to a 
portion of the abductor brevis, opponens, and flexor 
brevis pollicis muscles ; internally, it serves also 
sometimes for the insertion of the adductor minimi 
digiti, and receives a prolongation from the tendon of 
the flexor carpi ulnaris, which is fixed to the os pisir 
forme ; lastly, its middle part is covered by integu- 
ments, ulnar nerve, and vessels, and palmaris brevis. 

The palmar aponeurosis is of a triangular form, and 
appears formed by the tendon of the palmaris longus, 
by oblique^ fibrous bundles, proceeding from the infe- 
rior part of the antibrachial aponeurosis, and by the 
continuation of the transverse fibres which constitute 
ihe anterior annular ligament. At the inferior part of 
the metacarpus, the longitudinal fibres of this apo- 
neurosis, which descend towards the fingers, form 
four distinct tongue-like processes, united by trans- 
verse fibres. Near the articulations of the metacarpus 
with the phalanges, each of these processes bifurcates 
to allow of the passage of the tendons of the flexor 
muscles, turns backwards, and is continuous with the 
inferior, transverse, metacarpal ligament. Laterally, 
this firm and unyielding aponeurosis is continuous 
with the fibrous prolongations which cover the pro- 
jections formed by the muscles ot vVve \\\\«s!\i «sA\>s^^ 
nn^eTi and are Jort in Uxe a^\wi\xVw^^o>i* ^^O^s^^^'^s^r 
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the other, on the inner side of the same bone. An* 
teriorly, this muscle is covered by the tendons of the 
flexor longus pollicis^ flexor profundus, and the two 
lumbricales, the inter-muscular aponeurosis, the skin,' 
and abductor brevis ; posteriorly, it is connected to 
the scaphoid, the two first dorsal inter-osseal muscles^ 
and tendon of the flexor carpi radialis. This tendon, 
after having passed in front of the wrist-joint, enters 
into a groove in the os trapezium, and which is con- 
verted into a canal by a ligamentous sheath, which 
passes from the anti-brachial aponeurosis and exter- 
nal side of the groove, and which is attached to the 
trapezoid and second bone of the metacarpus; it 
then dips down outwards and backwards, and termi- 
nates on the head of the second metacarpal bone. 
The abductor pollicis is frequently united by its outer 
edg^ to the flexor brevis ; it is inserted into the ante- 
rior surface of the third bone of the metacarpus, and 
into the internal and superior patt of the first phalanx 
of the thumb; lastly, it corresponds anteriorly with 
the tendons of the flexor profundus, to the two first 
lumbricales, and to the skin ,* and posteriorly, to the 
three first interosseal muscles, and to the skin. The 
different muscles of which we have spoken contribute 
very much to strengthen the metacarpal articulation of 
the thumb, as will be seen on describing that part. 

§ 170. At the posterior surface of the wrist, the 
anti-brachial aponeurosis proceeds in the same man- 
ner as in front of the radio-carpal articulation, and 
after receiving some transverse fibres which are at- 
tached to the external and inferior part of the radius, 
to the edge of the ulna, the tuberosity of the fifth 
metacarpal bone, and to the os pisiforme ; it con- 
stitutes the posterior annular ligament. Below the 
wrist, it is continuous with a cellulo-aponeurotic 
layer, which covers the back of the hand, and fur- 
n'iBhea to the tendons of the external muscles of the 
£Dgen a common covetVng. TW '^q'sXr\\q\ tMi^<cjb 
oiUn» ii^ameot i» coveted V>^ v^aa \^»«.^xw«!a\3k ^-^ 
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is tlie largest, proceeds between the integuments and 
anterior annular ligament, and divides, in its turn, into 
two other braDches, one of which passes behind the 
adductor minimi digiti, and becomes deep-seated } thue 
other anastomoses with the median nerve, and fur- 
nishes the three first collateral nerves, .which folloir 
the course of the arteries of the same name, and are 
situated in front of them, on the lateral parts of the 
fingers 

§ 168. The posterior surface of the anterior annu- 
lar ligament forms, with the bones of the carpus, a 
kind of canal, through which the tendons of nearly all 
the muscles on the anterior surface of the fore-arm 
pass. The first tendons which we meet with beneath 
the ligaments are the four tendons which terminate 
inferiorly the superficial flexor of the fingers. In the 
palm of the hand, these tendons separate from each 
other, pass into loose cellular sheaths, proceed, to- 
wards the head of the bones of the metacarpus, into 
the septa forfned by the palmar aponeurosis; and 
lastly, are lodged in the sulci on the anterior surface 
of the phalanges, and which are converted into true 
canals by the fibrous sheaths of the fingers. These 
sheaths, formed by a very firm and serrated tissue, 
commence below the inferior metacarpal ligament^ 
from which they receive several fibres, are attached 
along the edges of the phalanges, and terminate at 
the extremity of the fingers, by interlacing with the 
expansion of the tendons of the flexor profundus. The 
anterior surface of these fibrous sheaths is connected 
with the integuments and collateral vessels of the fin- 
gers ; posteriorly, they are separated from the tendons 
of the flexors by synovial membranes. Soon after 
they enter these sheaths, the tendons of the flexor 
sublimis divide in their centre, and separate, to allow 
of the passage of the tendons of the flexor profundus ; 
they again unite beneath the tendoiis ol V.W ^^^o*^ 
profundus ; hut soon separate, to let«i\Ti«^\.^ oT^ ^^ 
sj'des of tpQ aDtpriot surface q£ tbe aecotiA ^>aaN»»^V 
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the other, on the inner side of the same bone. An* 
teriorly, this muscle is covered by the tendons of the 
flexor longus polUcis, flexor profundus, and the two 
lumbricales, the inter-muscular aponeurosis, theskioy 
and abductor brevis ; posteriorly, it is connected to 
the scaphoid, the two first dorsal inter-osseal muscles, 
and tendon of the flexor carpi radialis. This tendon, 
after having passed in front of the wrist-joint, enten 
into a groove in the os trapezium^ and which is con- 
verted into a canal by a ligamentous sheath, which 
passes from the anti-brachial aponeurosis and exter- 
nal side of the groove, and whicli is attached to the 
trapezoid and second bone of the metacarpus; it 
then dips down outwards and backwards, and termi- 
nates on the head of the second metacarpal bone. 
The abductor poUicis is frequently united by its outer 
edge to the flexor brevis ; it is inserted into the ante- 
rior surface of the third bone of the metacarpus, and 
into the internal and superior patt of the first phalanx 
of the thumb ; lastly, it corresponds anteriorly with 
the tendons of the flexor profundus, to the two lint 
lumbricales, and to the skin ; and posteriorly, to the 
three first interosseal muscles, aod to the skin. The 
different muscles of which we have spoken contribute 
very much to strengthen the metacarpal articulation of 
the thumb, as will be seen on describing that part. 

§ 170. At the posterior sur&ce of the wrist, the 
anti-brachial aponeurosis proceeds in the same man- 
ner as in front of the radio-carpal articulation, and 
after receiving some transverse fibres which are at^ 
tached to the external and inferior part of the radius, 
to the edge of the ulna, the tuberosity of the fifth 
metacarpal bone, and to the os pisiforme ; it con- 
stitutes the posterior annular ligament. Below the 
wrist, it is continuous with a cellulo-aponeuiotio 
layer, which covers the back of the hand, and fur- 
nishea to the tendons of the external muscles of the 
Sogen a common coveiVng. *t\i^ ^^^xevv^t v«d)M% 
ofibU HgameDX ii coveted b^ >}DAVQ»A%^KGDnQ»»«iAL 
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Veins which arise from the back of the hand, and 
proceed to the back part of the fore-arm ; its anterior 
surface gives origin to fibres which form septa be- 
tween the tendons that pass beneath this ligament. 
The first of these grooves transmits the tendons of the 
abdnctor longus and extensor primi inlernodii. The 
second groove is perpendicular, and allows of the pas- 
sage of the tendons of the two extensores carpi radi- 
ales. The third, taking an oblique direction, contains 
the tendon of the extensor internodii secundi ; the 
fourth fibrous canal, much laiger than the others, 
extends transversely, and lodges the tendons of the 
extensor communis, and indicator; the fifth sheath 
is situated between the radius and ulna, and receives 
the tendon of the extensor minimi digiti ; lastly, a 
sixth groove extends from the posterior part of the 
small head of the ulna to the styloid process of the 
same bone, and incloses the tendon of the extensor 
carpi ulnaris. Each of these tendons is surrounded 
by a synovial membrane, by which its movements 
beneath the annular ligament are facilitated. The 
tendons of the extensores digitorum have a common 
bursa mucosa ; in the natural state, it only incloses 
a small quantity of liquid ; but it sometimes happens 
that this secretion takes place in preternatural quantity, 
and produces a tumour on the upper part of the 
wrist; but which, in general, causes but little incon- 
venience. 

$ 171. The tendon of the abductor longus pollicit, 
on leaving the sheath furnished it by the posterior 
annular ligament, divides into two or three portions, 
and goes to be inserted into the external part of the 
superior extremity of the first metacarpal bone. The 
tendon of the extensor primi internodii separates 
from this last, descends behind the bone which we 
last mentioned, and terminates in the posterior and 
superior pait of the first phalanx of the thumb. That 
of tlie extensor secuodi intemodu d^«iae.Tv^%>McOiw>«^^^» 
M9^ to the ianei sidQ of ibe tovVQn^^ ol >2afe. ^»»2^»« 






UO 



REGION OF 



the other, on the inner side of the same bone. Ail^ 
teriorly, this muscle is covered by the tendons of the 
flexor longus poliicis, flexor profundus, and the two 
lumbricales, the inter-muscular aponeurosis, the skin^ 
and abductor brevis ; posteriorly, it is connected to 
the scaphoid, the two first dorsal inter-osseal muscles^ 
and tendon of the flexor carpi radialis. This tendon, 
after having passed in front of the wrist-joint, enten 
into a groove in the os trapezium, and which is con- 
verted into a canal by a ligamentous sheath, which 
pcusses from the anti-brachial aponeurosis and exter- 
nal side of the groove, and which is attached to the 
trapezoid and second bone of the metacarpus; il 
then dips down outwards and backwai-ds, and termi- 
nates on the head of the second metacarpal bone 
The abductor pollicis is frequently united by its ontei 
edge to the flexor brevis ; it is inserted into the ante 
rior surface of the third bone of the metacarpus, am 
into the internal and superior patt of the first phalan: 
of the thumb; lastly, it corresponds anteriorly wit! 
the tendons of the flexor profundus, to the two firs 
lumbricales, and to the skin ; and posteriorly, to thi 
three first interosseal muscles, aod to the skin. Th* 
different muscles of which we have spoken contribati 
very much to strengthen the metacarpal articulation o 
the thumbs as will be seen on describing that part. 

§ 170. At the posterior surface of the wrist, th* 

anti-brachial aponeurosis proceeds in the same man 

ner as in front of the radio-carpal articulation, an< 

after receiving some transverse fibres which are al 

tached to the external and inferior part of the radiui 

to the edge of the ulna, the tuberosity of the fifti 

metacarpal bone, and to the os pisiforme ; it con 

stitutes the posterior annular ligament. Below th 

wrist, it is continuous with a cellulo-aponeuroti 

layer, which covers the back of the hand, and fui 

niabes to the tendons of the external muscles of th 

Bngen a common covering. The ^o^\.^\\ot v»&ic 

of tbiB Jigsuaeni is covert by i\ie \QX«^^toAia\» « 
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Veins which arise from the back of the hand, and 
proceed to the back part of the fore-arm; iu anterior 
surface gives origin to fibres which form aepta be- 
tween the tendons that pass beneath this ligament. 
The first of these grooves transmits the tendons of the 
abdnctor longus and extensor primi internodii. The 
second groove is perpendicular, and allows of the pea- 
sage of the tendons of the two extensores carpi radi- 
ales. The third, taking an oblique direction, contains 
the tendon of the extensor internodii secundi ; the 
fourth fibrous canal, much larger than the others^ 
extends transversely, and lodges the tendons of the 
extensor communis, and indicator; the fifth sheath 
is situated between the radius and ulna, and receives 
the tendon of the extensor minimi digiti ; lastly, a 
sixth groove extends from the posterior part of the 
small head of the ulna to the styloid process of the 
same bone, and incloses the tendon of the extensor 
carpi ulnaris. Each of these tendons is surrounded 
by a synovial membrane, by which its movements 
beneath the annular ligament are facilitated. The 
tendons of the extensores digitorum have a common 
bursa mucosa ; in the natural state, it only incloses 
a small quantity of liquid ; but it sometimes happens 
that this secretion takes place in preternatural quantity, 
and produces a tumour on the upper part of the 
wrist; but which, in general, causes but little incon- 
venience. 

$ 171. The tendon of the abductor longus pollicit, 
on leaving the sheath furnished it by the posterior 
annular ligament, divides into two or three portions* 
and goes to be inserted into the external part of the 
superior extremity of the first metacarpal bone. The 
tendon of the extensor primi internodii separates 
from this last, descends behind the bone which we 
last mentioned, and terminates in the posterior and 
superior part of the first phalanx of the thumb. That 
of tlie extensor secundi intemodu d^«ia^Tv^%\^OiwNft^^^» 
M9d to the inner side of iba tov \>^i«. ^^ ^^ ^8»fcNaM 
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carpus, joing, near the articulation of this bone with 
the first phalanx, the tendon of the extensor primi, 
and is inserted into the posterior part of the last 
pbatanx of the thumb. The tendons of the two ex- 
tensores carpi radiales cross the tendon of the exten- 
sor longus poUicis, and are inserted into the superior 
extremity of the second and third metacarpal bones. 
The tendons of the extensor communis diji^itorum, after 
having traversed the annular sheath, separate from each 
other. After joining the tendons of the lumbricales and 
interosseal muscles below the metacarpal phalangian 
articulation, they enlarge and form a kind of aponeu-^ 
rosis, which covers the whole posterior sur&ce of 
the fingers, and divides into three portions, one of 
which passes behind the articulation of the first and 
second phalanges, to the latter of which it is at- 
tached ; the two others pass on the lateral parts of 
the same articulation, then unite, and form, lastly, a 
-flattened tendon, which is inserted into the poste- 
rior and superior part of the third phalanx. The 
tendon of the extensor digiti minimi unites externally 
to the fourth tendon of the extensor communis, and 
terminates on the little finger in the same manner as 
those which we have mentioned. The tendon of the 
indicator is united with that which the extensor com* 
nunis sends to this finger, behind the second meta« 
carpo-phalangian articulation. Lastly, the tendon 
of the extensor carpi ulnaris dips beneath the abduc- 
tor digiti minimi, and is inserted into the superior 
extremity of the fifth bone of the metacarpus. 
• ^179. The radkU artery, which, as we have aeeui 
descends vertically under the anti-brachial aponeuro- 
sis, and before the pronator quadratus and anterior 
surface of the radius ($ 153.), gives origin near the 
wrist to a branch, which descends in front of the 
anterior annular ligament, and anastomoses with the 
mjperiic'ml |>almar arch. This vessel then tunui 
iowarda the outer side of the Y^nd, \k«kiie« beneath 
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down between the superior extremities of the meta- 
carpal bones of the thumb and fore-finger, to proceed 
into the palm of the band. Here it divides into two 
branches, one of which descends between the iletof 
primi intemodii and abductor indicis, then along the 
inner edge of the thumb and outer edge of the fore- 
finger, and anastomoses, lastly, with the collateral 
arteries. The second branch of the radial artery 
proceeds transversely to very near the ring finger, 
describing a slight curve, the convexity of which is 
directed downwards; this is called the deep peUmar 
arch. Towards the internal border of the hand, this 
vascular arch terminates beneath the flexor and 
adductor digiti minimi, anastomosing with a branch 
of the ulnar artery ; in the remainder of its course, it 
is covered by the abductor pollicis, by the tendons of 
the flexors of the fingers and lumbricales, and rests 
on the bones of the metacarpus and interosseous 
muscles. The branches which arise in this part are 
divided into superior, inferior, anterior, and posterior. 
These last, which are called the arteritB perforanten, 
traverse the interossei muscles, and ramify on the 
back of the hand: of the remainder, their caliber 
is too small to have any influence on the surgical ope- 
rations performed in this part. 

When aneurisms are developed on the superior 
part of the fore-arm, the cure may be effected by 
tying the diseased artery, at a greater or less distance 
from the tumour, between it and the heart. But 
the case is different when an aneurism forms at the 
hand or wrist, for the radial and ulnar arteries com- 
municate with each other, in the palm of the hand, 
by so numerous and so direct anastomoses, that the 
recurrent circulation would be sufficient to keep up 
the disease, even if a ligature were put on the artery 
at a moderate distance from the tumour. It is for 
this reason that, in cases of this kind, it Uqa V^^s^ 
advised to tie the artery boih iViON^ ^nkdi Xi^Xo-^ ^^ 
Meunsmal sac ; but, accoidVac Vo l^o^^*«^» "^ ^^ 
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sufficient to place only one ligature^ provided it be 
very near the tumour, in order that the blood may 
not penetrate it directly by the anastomotic branches 
situated between it and the obliterated point; for 
then the bloody coming from the lower extremity of 
the vessel, not being able to advance, coagulates in it. 
The superficial situation oC the ulnar and radial 
arteries, near the wrist-joint, and the resistance of 
the osseous plane on which they rest, are circum- 
stances favourable to the treatment of aneurisms in 
the hand, by compression. The ligature of these 
vessels may be easily applied towards the lower ex- 
tremity of the fore-arm, and if the radial artery re- 
quires to be secured after it has quitted the anterior 
part of the wrist, it may be done by dividing the in- 
teguments and subcutaneous cellular tiiisue, between 
the tendons of the extensores longus and primi inter- 
nodei, below the posterior annular ligament, and at 
the bottom of a fossa, which we have mentioned 
above ($ 163). Care must be taken, however, not 
to include in the ligature a branch of the external 
cutaneous nerve, which proceeds on the outer side of 
the artery. 

§ 173. Between the bones of the metacarpus and 
beneath the deep palmar arch there are three muscleSi 
.which are called the palmar interosseous^ on account 
of their situation ; these are, the adductor indiciSf 
ii?hich is attached to the inner side of the second 
metacarpal bone ; the abductor digiti annularis, situ- 
ated between the third and fourth metacarpal bones.; 
end the abductor digiti mmatnt, which is attached to 
the outer surface of the fifth metacarpal bone. These 
muscles do not present anything remarkable; they 
correspond posteriorly to the dorsal interosseous^ 
which are four in number: the first is the abductor 
indicis, which is attached to the outer edge of the 
jsecond, and inner edge of the first, metacarpal bone, 
and leaving between these poviv\.& o? «kV.iachuient a 
jspace foi the ^&99i%t ot tla^ xtt^\«\ «^tv^i^. 't^aa o^ 
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duclor and the adductor digiti medii occupy the se- 
cond and third interosseous space ; then the last of 
these muscles, the (tdduetor digiH annularis, is situ- 
ated between the fourth and fifth bones of the meta- 
carpus; All the inter*oS8eou8 muscles terminate in- 
feriorly in tendons, which join the tendons of the 
extensor digitorum, and send aponeurotic prolon- 
gations on the superior extremities of the first pha- 
langes, or are attached directly to this bone. Lastly, 
the dorsal interosseous muscles are covered posteri- 
orly by a fibrous membrane^ which is attached to the 
posterior surface of the bones of the metacarpus, and 
united inferiorly to the superficial aponeurosis of the 
back of the hand. 

§ 174. The frame-work of that portion of the upper 
extremity which we are now considering is formed 
by the inferior extremities of the two bones of the 
fore-arm, the eight bones of the carpus, the five meta- 
carpal bones, and fourteen phalanges. The carpal 
extremity of the radius is the thickest part of this 
bone ; it is alfnost quadrangular, and presents an 
articular surface, divided into two lateral portions by 
a slightly projecting line, which traverses it from 
before to behind ; the external surface is triangular, 
and somewhat extensive, is articulated with the sca- 
phoid; the internal, square, and less elongated, is 
joined to the os lunare. The anterior surface of the 
inferior extremity of the radius is plane, and gives 
attachment to the anterior ligament of the wrist-joint ; 
the posterior is deepened by two vertical fossse, in 
which the tendons of the extensor longus pollicis, 
extensor communis digitorum, and indicator pass ; 
externally, it also presents two grooves, one for the 
tendons of the extensores carpi radialis ; the other for 
those of the abductor longus and extensor primi inter- 
nodii ; the ridge which separates them terminates in- 
feriorly in an eminence called the styloid ^roces.* <5.<. 
the radius : lastly, the intemaA. suiI«lC^ o^ ^<a vc&s^vtfs^ 
extremity of (his bon^ w dee^^cDndi Vj «^ ^\<»»»^ 
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cavity* which is articulated with the imall head of 
the tUna, This name is given to one of the two emi- 
nences which terminate the ulna inferiorly ; it is 
rounded, covered by cartilage ; and^ placed at the outer 
side of the other eminence, covering the styloid 
process of the ulna, and being a little in front of it : 
this latter eminence is more projecting, and gives at- 
tachment to the internal lateral ligament of the joint. 
Posteriorly, these two eminences are separated by a 
groove lodging the tendon of the extensor carpi ulnaris. 
The inferior articulation of the uLna with the radius 
owes its strength almost entirely to a triangular fibro- 
cartilaginous structure, placed transversely between 
the carpal extremity of these two bones. At its apex 
it is fixed into a small groove, situated between the 
articular surface of the ulna and its styloid process ; 
its bate is inserted into the projecting edge which 
separates the inferior extremity of the radius from its 
inner side. The superior surface of this cartilage is 
concave, and connected with the head of the ulna; 
its inferior surface, equally concave, is contiguous to 
the OS cuneiforme. Some ligamentous fibres, placed 
before and behind this articulation, strengthen the 
synovial membrane which lines it, and constitutes 
what is called the capsular ligament. When the hand 
is carried into a forced state of pronation or supina- 
tion, this ligament is always put on the stretch, and 
would soon give way, did not the triangular ligament 
limit its motion; in fact, in order that the luxation 
of the small head of the ulna, on the radius, may 
take place, it is necessary that the ligament be torn 
or elongated very much, in order for it to pass behind 
this bony eminence. Dislocations of this kind are 
very rare, and those in which the ulna is placed be- 
fore the radius arc still less frequent than those behind; 
owing to the situation of the pronators, which oppose 
the action of the causes tending to produce this dia- 
placement. 
/ / 7^. The carpus U iQimed ^l «^^\ wo»5\\«ji«^ 
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firmly united to each other, and placed in two rows, 
but three are only articulated to those of the foie-arm t 
these are the scaphoid, the lunar and cuneifonn $ for 
the pisiform, which completes the first row^ is situ* 
ated before the cuneiform, and not by its side. These 
three bones form an oblong, convex articular surface^ 
which is received into the cavity on the inferior ex- 
tremity of the radius ; the space between the ulna and 
these bones, is filled by interarticular cartilage. The 
styloid process of the radius descends on the external 
side of the scaphoid, and is united to this bone by the 
external lateral ligament. The styloid process of the 
ulna also proceeds before the os cuneiforme, and 
is fixed to it by a fibrous bundle, which proceeds 
obliquely, from above downwards and from within 
forwards, from the top of this eminence, on the inter- 
nal side of the os cuneiforme ; this is called tlie in- 
ternal lateral ligament. The styloid process of the 
radius descends lower than that of the ulna. Hence» 
in amputation of the wrist-joint, the articulation must 
be opened from this side; for, in carrying the instru- 
ment under the styloid process of the ulna, it would 
fall between the first and second row of the bones of 
the carpus. It is also on account of the projection 
which these two processes form, and of the curvature^ 
which the joint presents posteriorly, that we cannoty 
in the operation which I have just mentioned, pene- 
trate into the articulation in this last direction. 

Behind the radio- carpal articulation, we find a liga- 
ment which is fixed to the inferior extremity of the 
radius, and descends obliquely inwards to be attached 
to the posterior parts of the lunar and cuneiform 
bones. In front, this articulation is also provided 
with a ligament which descends from the radius on 
the scaphoid, lunar, and cuneiform bones. But those 
tendons, which are situated before and behind the 
wrist, chiefly contribute to prevent dislocations in these 
two directions. In fact, these tendoia&, cc\\tc\ie^\»^«f 
fj^ex m /aflcicu]i,aad fixed to i)»e bau^fk ol^\^ ^^^X 
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the aonalar Itgametits, naturally oppose ereiTttiin^ 
which tends to change the natural relations of the 
articular surfaces. The anterior or posterior disloca- 
tion of the wrist is that which most frequentljhoccurs; 
but these accidents are comparatively rare. The 
lateral dislocations are to be met with ( but the 
great lateral expansion of the articular surfaces^ as 
well as the aituation of the styloid processes, render 
them very difficult, and in this direction the hand is' 
seldom required to sustain any great force. 

The second row of the bones of the carpus is 
formed by the trapezium, trapezoid, magnum and 
unciform. A Bbrous layer surrounds all these bones 
as well as those of the first rows, and appears to be a 
continuation of the ligaments of the wrist-joint. Be- 
low it we find several small fibrous bundles, which, 
from their situation, may be divided into dorsal and 
palmar. The union of the bones of the carpus with 
each other is so firm, and so strong, and their power of 
motion so limited, that their dislocation appears 
almost impossible; the head of the os magnum may, 
however, escape from the articular cavity formed by 
the scaphoid and lunar. In fact, the bones of the 
second row of the carpus may be slightly flexed on 
the first row, and the head of the magnum, ascending 
higher than the three others placed in the same line^ 
may experience a considerable displacement. In fact, 
it proceeds backwards^ raises the thin capsule which 
surrounds it, and ruptures it^ if this motion be carried 
too far. 

The posterior surfoce of the carpus is very smooth 
and rather convex ; anteriorly, it is, on the contrary, 
doncave in the centre, and presents on each side two 
eminences which still further increase the depth of the 
sulcus, which they terminate laterally, and which 
lodp^s the tendons of the flexors. The two internal 
emwencea are formed by the pisiform and unciform, 
the external by the scaphoid w\d \.ta.^ei\\wsi. Th» 
piaiform i» Uted ta the uncUona^isel tiS^Cfek \y9cA t& 
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the metacarpus by. ligaments; but is situated on the 
cuneiforme : from this arrangemeot, it is evident that^ 
in amputation of the wrist, if the instrument be carried 
too deeply, in making the internal flap, the operator 
would run the risk of separating this bone, and of leav* 
ing it in the flap, or of being stopped by the projec- 
tion of the trapezium. 

^ 176. The hones of the metacarpus, fivQ in number, 
form a continuation of the carpus, and are placed 
parallel the one by the side of the other, and almost 
in the same line ; excepting the first, which is situated 
rather more anteriorly than the other. They are con- 
vex behind, concave before, and divided into a body, 
and two extremities, the inferior of which is called the 
hand. The metacarpal bone of the thumb is larger 
butshorterthan the others j its upper extremity is pro- 
vided with a smooth surface, by which it is articulated 
with the inferior surface of the trapezium. This ar* 
throdial articulation is only surrounded with a capsular 
ligament. Hence, dislocation of this joint more fre- 
quently occurs than thatof the other carpo-metacarpiaa 
articulations. Dislocation of the thumb backwards is 
the only one known ; for, although the joint possesses 
tftie power of extension, flex ion^ abduction, and adduc<* 
tion, still different circumstances prevent the disloca- 
tion forwards, inwards, or outwards. The flexor brevis 
and opponens poUicis prevent the anterior disloca- 
tion ; the dislocation inwards can only take place 
when the thumb is carried to the greatest point of 
abduction, which, however, is prevented by the mus- 
cles situated between the first and second metacarpal 
bones, and by the resistance which the latter bone 
offers the former, when it is carried tob far internally. 
Lastly, adduction is prevented by the same bone^ 
before it is carried so far as to render dislocation out- 
wards possible. 

Amputation of the thumb, at the carpo-metacar- 
pian articulation, is easy, on accowwV ol\.\\fc ^\«^«v- 
tent of the first inteioaseaV space , «:oA >Xv^ ^^>^«w^^ 
miculas surface by \?b'icU \,Yi% «tt*\.>>w» o\>:oft^o^^*^ 
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terpiis 18 joined to the trapesium. In (his opertttioii 
the radial artery is almost always divided at the point 
where it traverses the first interosseal space> to get 
into the palm of the hand : it is sitaaled at the deep^ 
est part of the wound. The spaces hetween the 
other metacarpal bones are filled by the inter- 
osseous muscles. On the superior extremity of 
the metacarpal bone of the fore finger, there is a con- 
eave suHace which is articulated with the trapezoid ; 
Externally it presents a second articular snrface^which 
is joined to the trapezium, and internally there is a 
third bv which it is articulated with the os magnum. 
The third metacarpal bone is terminated superiorly by 
one plane articular surface, which is united to the 
magnum. The carpal extremity of the fourth pre- 
sents two surfaces, the most external of the two for 
articulation with the os unciforme, and the external 
and posterior for junction with the magnum. Lastly, 
the fifth metacarpal bone is terminated superiorly by 
one articular surface, by means of which this bone is 
joined to the os unciforme. These different artica- 
iations are provided with dorsal and palmar liga- 
ments, which are continued from the bones of the 
carpus to those of the metacarpus, and allow only of 
yery limited flexion and extension ; consequently, we 
never find them dislocated. The amputation of the 
fifth metacarpal bone is more difficult than that of the 
first j on account of the narrowness of the last interos- 
seal space : the amputation of the three others is still 
more difficult, on account of the intimate nature of 
their connexion with the bones of the carpus. The 
inferior extrenijty of each metacarpal bone is round, 
compressed from side to side, and convex from before 
to behind. Its articular surface, covered with carti- 
lage for junction with the phalanges, is broader be- 
fore than behind, and on each side there is a depres- 
jflon for the attachment of the lateral ligaments. 
f 177, The phalanges, ftaileiieA Uom Vi^totfe to 
behind, convex posteriorly and cohc^n^ woXfetw^j, 
«^ broader at their uppet ttou tXi^Vt Vi^«^ «%.Nsfe. 
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mity. Each finger has three phalanges^ the thumb 
only two. They are divided into rows, the pha« 
langes neareit the metaearpaa constituting the first 
row, the next the second, &c. Their metacarpal 
extremity is of a quadrilateral form, and presents 9 
superficial cavity for articulation of the heads of the 
bones of the metacarpus ; the lateral ligaments which 
are attached to the sides of each metacarpal bone^ 
and to the sides of the upper extremity of the corre* 
sponding phalanx, are the principal connections by 
which these bones are joineid together. But the ten- 
dons of the extensor and flexor muscles, together 
with those of the interosseous and lumbricales on the 
sides, contribute very much to strengthen the joint. 
The metacarpo-phalangian articulation of the thumb 
is also protected by the abductor, opponens, flexor 
brevis, and adductor poUicis ; that of the little finger, 
by the flexor proprius, and adductor muscles. These 
bones may, nevertheless, be dislocated forwards, back* 
wards, or laterally : dislocation forwards is certainly 
very difficult, on account of the arrangement of the 
head of the metacarpal bone ; indeed, this eminence 
is prolonged so fistr forwards, (especially in the fourth 
and fifth bones,} that the first phalanx may be bent 
almost to such a degree, as to rest on the palm of the 
hand, and still be in contact with the head of the me- 
tacarpal bone. As to the lateral dislocation, it can be 
easily conceived how this so rarely happens, when we 
consider the strength of the lateral ligaments, and tlie 
support which the fingers afi'ord each other. Dislo- 
cation backwards is the one most commonly ob- 
served : this occurs to the thumb most frequently, and 
may take place without the lateral ligaments being 
ruptured. If the thumb be violently extended, the 
base of the first phalanx slips behind, and ruptures the 
capsular ligament ; it also distends the tendons of the 
extensor muscles, passes behind the head of the meta- 
carpal bone, and merely changes \.Vvfe<i\\^oC\wi<A^^ 
metacarpal ligaments, lu gftiiftwXjVjDAa ^^sSw^^^^vJ^^ >-^ 
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easily reduced, but this is DOt the case when it has 
been of long standing, on account of the resistance 
offered by the powerful muscles surrounding the joint. 

In amputating the fingers at their articulation with 
the carpus, according to the plan of M. Lisfranc, it is 
important to bear in mind tliat the upper extremity of 
the phalanges presents, in the palmar surface, a slight 
projection against which the instrument is stopped, 
immediately in front of the articulation; and that, in 
order to penetrate into the joint, the knife must be di- 
rected perpendicular to the axis of the finger. Lastly, 
it if equally important to recollect that the carpo- 
metacarpian articulation of the little finger is placed 
in the same line as that of the first phalanx of the 
thumb with the last. 

The inferior extremity of the first phalanges is 
bounded by two small condyles, separated from each 
other by a small sulcus, and projecting farther ante- 
riorly than posteriorly : these articular surfaces cor- 
zmpond to two others, placed at the superior extre- 
mity of the next phalanx — the articulation of these 
bones is strengthened by ligaments, differing in no re- 
spect from those which extend from the phalanges to 
t&e carpus, and by the tendons of the extensor muscles 
of the fingers. Most of the remarks which we made 
above« when speaking of the dislocations of the pha- 
ItmgeM with the bones of the metacarpus, are appli- 
cable to the second with the first phalanges, therefore 
we shall not repeat them. The last phalanges present 
nothing remarkable : the posterior surface is convex, 
and covered with nails, the anterior concave, and gives 
inaertion to the tendon of the flexor profundus. 
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CHAPTER XII. 

ANTERIOR REGION OF THE ABDO.MEN. 

i 178. The abdomen is the part of the trunk sitaated 
below the thorax, and tenninated inferiorly by the 
pelvis and lower extremities. Its general form is 
oblong from above downwards, and compressed from 
before to behind. In women it is much larger below 
than above ; in men this is less marked, and its depth 
is less compared with the size of the trunk ; in females, 
therefore, the cavity of the abdomen is larger than in 
men. This cavity, of an ovoid shape, is exactly filled 
by the viscera which belong to the organs of diges- 
tion, secretion of urine, generation, &c., and its pa- 
rietes are formed in front by the integuments and the 
proper muscles of the abdomen, behind by the same 
muscles and the vertebral column, above by the dia- 
phragm, and below by the pelvis and soft parts which 
fill its different openings. Lastly, in order to point 
out with more accuracy the situation of the different 
viscera lodged in the abdomen, this part of the trunk 
has been divided into nine regions : for this purpose, 
two horizontal lines are drawn, one just below the 
last ribs, the other just above the hips; these are then 
intersected at right angles by two vertical lines drawn 
from the centre of the costal cartilages on each side 
of the sternum, to the middle part of the groin. By 
this plan the abdomen is divided into three zones, 
each of which is again subdivided into a central and 
two lateral portions. The middle portion of the 
superior zone is called the epigastric, the two 
lateral the hypochondriac regions. The middle 
zone is subdivided into the central or umbilical and 
the two lumbar, whilst the iufeuoi couVsata ^^^"^^.^^ 
gastric in the centie^ and tbeX^o \T^^\»aD»Xa^>2'cift^^^*^^ 
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These divisions are generally adopted, and we shall be 
compelled frequently to employ them ; but they do 
not appear well suited for our examination of the 
abdomen, for their use would cause frequent re|>eti- 
tions, and compel us to separate the description of 
parts, which, in a surgical point of view, are inti- 
mately connected with each other. We shall find it 
more advantageouiS to study at the saikie time all tbtf 
parts to which the same considerations are applic»- 
ble, and not unnecessarily multiply arbitrary divi- 
sions. On this account we shall merely suppose the 
abdomen divided into three regions, an anterior^ a 
posterior and superior, and an inferior. 
. The anterior region of the abdomen is bounded su- 
periorly by the sternum and ribs, anteriorly by tho 
median line of the body, and externally by the coii> 
tiauaUon of the fictitious line, which separates tba 
anterior and posterior thoracic regions, and terminates 
at the middle of the crista ilii. Inferiorly, the oatn- 
lal limit of this region would be the fold of the 
fpnoin which separates the trunk from the thigh ; but 
as there exists in this part a canal, which communir 
cates superiorly with the cavity of the abdomen, and 
the lower opening of which is situated at a certain 
distance below Uiis oblique line, we must, there- 
fore, in this division of the body include all the paiti 
which contribute to form this canal. 

{179. The anterior wall of the abdomen, formed 
entirely of soft parts, is the longest of all, and presents 
tematkable differences, not only according to the ag<ei 
■ex, and individual, but also according to the position of 
the body. In very thin persons, for instance, the beUy» 
instead of being convex, may be flat or even concave^ 
which may be still further increased by the coDtnc* 
■tion of the muscles of this part. In young childre* 
'the iabdomen is much more prominent than in adults. 
Lastly, its convexity is always diminished in the 
horizontal position, and inci^aaed \itL lb& erect or 
kaeeliBg posture. It U im^os^&xi\\.o)D«u VamYfi^^te 
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changes which the different positions of the body 
may produce in the form of the anterior walls of the 
abdotaen, fmd the influence of these positions on tbt 
relaxation or contraction of the muBcles which form 
it^ when we are attempting to reduce a hernia, or are 
examining tlie state of the abdominal viscera. In order 
to return the intestines which have escaped from the 
cavity of the abdomen^ by a natural or accident^ 
opening of its parietes, as well as to facilitate the exa^ 
mination of the viscera, the patient must not only be 
placed in a horizontal position, but the head, 
chest, and thighs must be raised so as to approximate 
as much as possible the attachment of the abdominal 
muscles. In an adult subject thus situated, the left 
lobe of the liver may be felt through the abdominal 
parietes in the epigastric region ; but in the hypo- 
chondriac, the inferior edge of this viscus does not 
descend in the natural state below the edge of the 
felse ribs. If, on the contrary, the person be placed 
in the vertical position, the liver generally descends at 
least two inches lower. At the superior part of this 
region we observe, on the median line, a depression 
somewhat broad and deep, corresponding to the epi- 
gastrium ; lower down we find the navel or umbilicu«, 
a rounded cicatrix which is formed after the falling of 
the umbilical cord, and the depth of which increases 
in proportion to the age and size of the indivi- 
dual. Towards the lower and lateral part of the 
abdomen, we observe the projection formed by the 
OS ilii, and an oblique fold, which extends from the 
anterior superior spinous process of this bone to 
the pubis, the size of which is increased when the 
thigh is bent; this is the fold of the groin. On exa- 
mining it from the outer to the inner side there may 
be distinguished through the integuments, first, a pro- 
jection, which is continuous with the spine of the 
ilium, and which is formed by the attachment of tbA. 
sartorius muscle; then, a lieeiiX'^ i^-axi^ wax\'a.^^\ ^'l^^ 
thin, iyro depressions. TYi^ tftsX ol v>wi*^ e^'K^^^*^ 
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sions, at the bottom of which the pulsation of the 
femoral artery can be felt^ is filled with lymphatic 
ganglia ; the second is larger than the former, but in 
in part continuous with it It is bounded internally 
by the pubis and adductor longusj and above by the 
crural arch, a ligamentous band extending between 
the spine of the ilium and the tuberosity of the pubis. 
Inferiorly, these depressions are continuous with a 
slightly concave triangular space comprised between 
the crural arch, the sartorius, and adductor longaa, 
and which has been compared to the axilla; the 
situation, form> and parts contained in it justify, in 
some degree* the comparison ; it is, however, not so 
deep. 

§ 180. The skin, which covers the anterior wall of 
the abdomen, is not so thick in front as it is laterally ; 
it is yielding, however, throughout ; in women who 
have had many children, it often presents transverse 
folds, especially towards the inferior part of the belly. 
On the median line, and around the umbilicus, the 
integuments are intimately connected to the subja- 
cent parts. Below this spot, they begin to be covered 
with hairs, which are found in great quantities in 
front of the pubis, and extend to the internal part of 
the groin, where the skin is fine and soft. When an 
operation is about to be performed in any place 
which is covered with hairs, they must be carefully 
shaved off. In fact, if they are left, they will not 
only blunt the knife and prevent the surgeon from 
making a neat and regular incision^ but render the 
application of adhesive plaster very difficult, the 
dressings very painful, and will impede the cure of 
the wound by the first intention. 
^ $ 181. The subcutaneous cellular tissue of the ante- 
rior wall of the abdomen forms, in general, two very 
distinct layers. The first incloses adipose vesicules, 
ajwajrs more numerous on the groin than on the um- 
bilicus and epigastrium. Tbe pio*\eclion, which is 
observed in front of the pubis iHNdoxiv^Xi} Wi^^)KiOcL\% 
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called the mons veneris, is principally formed by the 
fat which accumulates in the subcutaneous cellular 
tissue of this part Sometimes it is in such quanti- 
ties as to form a transverse fold of the skin, a fold 
which covers the g^in and external parts of geaem* 
tion, and which, when greatly developed^ forma iht 
tablier* of the Hottentot women. The second layer 
of cellular tissue is membranous, and forms thetu/Mr* 
fidcU fascia. The existence of this cellulo-aponea* 
Totic layer was first noticed in the inguinal region; 
but^ as Colles observes, it may be traced with a iittle 
care^ on the thighs, chest, and even up to the neck« 
where it is continuous with the membrane which co- 
vers the platisma myoides, parotid glaod^ &c. (vide 
{$51 and 64). In this, as in the other parts of the 
body, the nature of the superficial fascia varies in dif« 
ferent people; formed principally by condensed ceh 
lular tissue, it has the appearance of a traeaponen- 

* Blnmenbach is of opinion tliat the tablier, ascribed to tbt 
female Hottentots,^ is nothing bat an artificial elongation of iha 
labia, ** Nymphas in Hottentoticis molleribas in dactjrliformes ap- 
pendicnlas abire nonnoUi aiont. Rectias tamen hie nmu pudortSt 
nt Linnaeas vocabat, in elongatione ipsornm labiomm eonsutere 
videtor qoani quidem artldcio deberi fertar, et quas faboloso ven* 
trail cataueo aosam prsbuit, quod ab abdomine depeadens ob> 
scenas harum feminarum partes obtegere creduli anctores puta- 
'bant. — De Qen. Hum. Var. sect. 68. 

Bat more carefal and accarate examinations, both in Europe 
And Africa, have proved most clearly, that the tablier or aproA 
consists of an eloDe[ation of the nymphae, and that the formadba 
is natural. Much interesting information on this subject will be 
fband in Lawrenee*8 Lectures on PhytuAogy. 

Voltaire, in his Lettrea d^Amahed^ Lettre 40, assuming tiie 
existence of the tahlier^ deduces from it an argument to show the 
absurdity of supposing that the Hottentots and Europeans d^ 
Bcend from the same progenitor : — ** Au pays den Hottentoti la 
nature a donne aux femmes un tablier que furme leur peau ; e# 
tablier couvre leur joyau^ dont let Hottentoti tout idoldtreit e^ 
pour lequel il$ font des madrtgaus et des chansons. Plus je re- 
flichis sur la couteur de ces peujpleSySur leur figure^ sur te tablier de 
leurs damestplusje ems conva;^ncu que cette race »e peut awnr I 
p6me origine que noM."— T. 
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rosis in. old and thin persons^ and in those who Lave 
been affected with old, large hernis. In children, or 
▼erj fat persons, or \v here infiltration exists, the fascia 
can scarcely be distinguished from the cellular tissue 
which covers it. Superiorly, it is continuous with 
the deep layer of cellular tissue which covers the 
cheat ; laterally, it gradually loses its aponeurotic 
appearance, and degenerates into common cellular 
tissae, and on the median line becomes continuous 
with that of the opposite side. In front of the abdo- 
men^ this membrane is white, transparent, and appa- 
rently homogeneous ; but towards the inguinal region, 
a few albugineous fibres are generally seen. In front 
of the pubis, it sends several fibrous layers to the 
•kin of the penis, and in females it is continuous with 
an analogous tissue in the substance of the greater 
labia. In man, the superficial fascia then proceeds on 
the spermatic chord, surrounds the inguinal ring, 
without intimately adhering to it, and forms a kind of 
thin cul-de-sac, transparent, and cellular, which de- 
scends to the bottom of the scrotum, and lodges 
the tunica vaginalis, the testicle and spermatic cord. 
At some distance below the ring, this sheath is con- 
tinuous with a very fine cellular expansion, which 
arises from the edges of this opening, and which sur- 
rounds the spermatic chord; lower down, it is con- 
nected to the fibrous fascia, which fixes the testicle 
to the scrotum and ramus of the ischium. On the 
outside of the inguinal ring, the superficial fascia 
divides into two layers; the one, superficial, passes in 
ftont of the crural arch, is connected internally to the 
ascending branch of the ischium, and covers the cmial 
aponeurosis. The other, deeper, is united to the 
crural arch and to the portion of the aponeurosis 
•itnated immediately beneath it ; it is on this account 
that Scarpa, in describing the superficial fascia^ re- 
j^aided it as a prolongation of this fibrous sheath. 
Uia ander the superficial fascia, or in its substance. 
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that the greater part of the subcutaneous vessels of 
this region is situated. That which deserves our at- 
tention is the inguinal artery. It arises from the 
femoral immediately below the crural arcb^ and 
ascends obliquely outwards on a level with the umbi- 
licus, where it anastomoses with the epigastric and 
internal mammary. The caliber of this vessel is, in 
general j too small to cause any serious inconvenience 
when it is wounded. When it is divided, which often 
happens in operations for crural hernia, &c., it is 
better instantiv to tie it, lest the ends of the divided 
vessel should retract between the layers of the fascia, 
and escape our view. Two or three small arteries 
pass transversely either above or below the spermatic 
cord, from the femoral artery to the penis, and are 
accompanied by more numerous and larger veins. At 
about an inch and a quarter from the tuberosity of the 
pubis, one of the branches of the external pudic arte- 
ries, with a very large vein which descends from the 
umbilical region, passes on the edge of the crural 
arch, and opens into the femoral. These vessels are 
frequently divided in the operation for inguinal and 
crural hernise, and the flow of blood consequent on 
their division, might be the cause of considerable in- 
convenience to thesuigeon, if he were ignorant whence 
it proceeded. Vastly, at the superior and internal part 
of the thigh, we find the internal vena saphana, which 
passes into the femoral immediately below the crural 
arch. The iuperficial lymphatic glands of the groin 
are also situated in this spot. These ganglia receivethe 
greater part of the subcutaneous lymphatic vessels of . 
the lower extremity, of the genital organs, and of the 
anterior parietes of the abdomen. Each of them is 
■unrounded by a layer of superficial fascia, and these 
layers form distinct invelopements : one, containing 
three or four of these bodies, sunounds the superior 
extremity of the internal saphasna vem ; the other, 
situated highef up, and formed by six or eight ^^xv^Vna.^ 
proceeds obliquely upwaid» Mkio>iV«^\^>v«^'^^'^'^*^ 
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•pine of the iliam. From the situation of these bodieif 
it is evident, that they mast be compressed by the 
superficial fascia, whenever the trunk is eitended on 
the thighs. Hence, when they are swollen and in- 
flamed, this position is extremely painful, and the 
patient experiences decided relief by the flexion of the 
lower extremities. 

$ 182. Immediately beneath the superficial fascia 
the obUquus exUrnus ahdominis is situated, which 
arises from the external surface of the eight last ribs be- 
low the points of insertion of thepectomlis major, sep* 
latns magnus, and latissimus dorsi ; thence, its fleshy 
fibres proceed obliquely downwards and forwards, and 
terminate laterally by short aponeurotic fibres, which 
are inserted into the two anterior thirds of the crista 
of the ilium, and anteriorly by a laige and strong 
aponeurosis, which il connected on the median line 
with that of the opposite side, and is inserted into the 
pubis. The fleshy portion of this muscle is very inti- 
mately connected to the superficial fascia, but its ap(^ 
neurotic portion is separated from it by very loose 
cellular tissue. This aponeurosis is much thicker 
and firmer towards the fold of the groin than above 
the umbilicus. Hence, during dissection, it becomes 
quite opaque in this part, whilst higher up it pre- 
serves its transparency, so that the fleshy fibres of the 
muscle which it covers may be seen through it. At 
the superior part of this region, it is only formed by 
parallel fibres, which proceed obliquely downwards 
and forwards ; but at its inferior part, some transverae 
fibres are observed, which cross the former at right 
angles, and the strength of which varies very much in 
different individuals. At about an inch and a half 
from the pubis, this whitish membrane divides into 
two bands, which are called the piUars of theintfumal 
ring. The one, internal and superior, large, thin>and 
flaiteoed, is inserted into the pubis, and interlaces 
with ibat of the opposite side. The 'other, external 
Mod infotioT, round and x&io^ch ft\soT>i6^ ^^uul >3da ^m- 
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ceding^, is attached to the spine and the crista of the 
pubis. To within near an inch of the pubis, these 
two fibrous bundles are firmly connected by transverse 
bands and some semicircular fibres ; but, below this 
point, they give passafce to the spermatic cord in the 
male, and the round ligament of the uterus in Ihe 
female, and thus constitute the inguinal ring. This 
opening, however, is not circular; it is rather trian- 
gular, and its transverse diameter from one pillar to 
the other is only half an inch, whilst its length from 
the pubis to the transverse bundle is about an inch. 
The opening is directed obliquely upwards and out- 
wards ; its centre is situated an inch and a quarter from 
the pubis, and its size, which differs in different indi- 
viduals, is always larger in men than women. Lastly, 
from its edge a cellular prolongation is given ofl^, 
which, in the natural state, is thin and transparent, but 
in certain cases of herniae may become so thickened 
as completely to hide the ring, and form round the 
tumour a kind of aponeurotic sheath, which some- 
times descends to an inch and half below this opening. 
$ 183. The external and lower pillar of the inguinal 
ling passes from without inwards and below upwards, 
■o as to form a groove, in the anterior part of which 
the spermatic cord descends. Internally and superiorly 
this aponeurosis is continuous with the transverse 
fascia or inguinal portion of ihe pelvic aponeurosis. 
Its inferior edge extends obliquely fiom the anterior and 
superior spine of the ilium to the pubis, and is called 
PouparCs ligament. It leaves between it and the 
edge of the pelvis a rather large space, which is in 
part filled by muscles and aponeuroses, and giving 
passage to the femoral vessels; it is called the crural 
arch. This ligament is inserted into the spine and 
crista of the pubis by means of a triangular fibrous 
expansion, which is given off from its posterior edge, 
to be attached along this crista, and fills the space 
which exists between the cruiaV ^\q\v» ^\i>av% ««A 
femora} vessels ; it is l\ie vtoA ^AXaOwokvsX ^^ "^^ 
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external oblique, accoiding to Ei^lish anatomiitt. It 
if continuous with the transvene fascia, and contri* 
hutes to form the fold known by the name of Gimt- 
bemat's ligament. Inferiorly, Pou part's ligament U 
continuous with the crural aponeurosis ot fascia /ota, 
a thick and firm fibrous membrane, which is alto at- 
tached to the pubis and the crista ilii^ and serves as a 
sheath or covering to the lower extremity. The tensor 
muscle of this aponeurosis is situated on the sides of 
the hip between the layers of the foscia ; superiorlj* 
it it attached to the anterior and superior spinous pro- 
cess of the ilium, from which point its fleshy fibres 
terminate in the aponeurosis. A little more ante- 
riorly, we observe several small openings for the pat- 
sage of the subcutaneous vessels, and is closdy con- 
nected to the outer four-fifths of Pou part's ligament. 
About an inch from the spine of the pubis, we ob- 
ierve the inferior opening of the crural canal or oval 
fossa which gives passage to the vena saphiena in- 
terna. According to the investigations of M. J. 
Cloquet, it appears that in women this opening is 
nearer the crural arch than in man ; its vertical dia^ 
ineter is from six to ten lines in length, and transverse 
from three to seven. Lastly, its superior extremity is 
sometimes situated close to the crural arch, at other 
timet it is separated to the distance of twelve or eig^ 
teen lines. The external edge of this opening is only 
continuous with the cellular tissue which surrounds 
the vena saphena, and appears formed of a falciform 
foldj the lower extremity of which is thick and dis- 
tinct. It is situated in the angle, which this vessel 
and the femoral vein leave between them just before 
their point of union, and then ascends inwards to ter- 
minate on the inner portion of the crural aponeurosis. 
The upper extremity of the outer edge of this opening 
it continued in the form of a thin and narrow pro- 
eeuj which bends on itself and dips beneath the cm- 
mi archj to become cont\uuou« n«'v\.Vv G\mbecnat's 
Mg^uaeat» The portion oi \hQ ci\xt«V «.^ti«xxmv^ 
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which constitutes the inner edge of this opening, does 
not temainate in a fold similar to the upper, but is 
continued upwards and outwards, and pasaes beneath 
the femoral Teasels. At this spot it becomes thinner 
and lesa flrm« receivea a point of attachment from 
Gimbemafs ligament, and proceeds beneath the crural 
arch to be continuous in the interior of the peWis with 
the peWic aponeurosis. Lastly, it terminates externally 
by joining the outer portion of the crural aponeu- 
rosis in front of the sartorius muscle. In consequence 
of the arrangement which we have just mentioned, 
most anatomists have described this membrane as 
formed superiorly of two distinct layers ; the one, ex- 
ternal and superficial, which is attached to Poupart*s 
ligament; the other, internal and deeper, which passes 
beneath the former, to be attached the pubis and be con- 
tinued beneath the crural arch. We shall return to the 
space comprised between the upper extremity of the 
outer edge of the foramen, which gives passage to the 
vena saphena (falciform process of the iliac portion of 
the fascia lata of Bums) and the process of the inner 
edge of this opening, which lodges the femoral ve»> 
lels, and constitutes the crural canal, when we have 
considered the parts which form its upper opening. 

§ 184. Beneath the external we find the mtemal 
Mique rnvgde. It arises by an aponeurosis common 
to it, and the muscles of the back from the three an- 
terior fourths of the crista ilii ; and lastly, from a kind 
of depression produced by the fold from the inner 
edge of Poupart*8 ligament: it then proceeds ob- 
liquely upwards and forwards, and terminates on the 
three last ribs, and an aponeurosis, which at the ante- 
rior part of the abdomen divides into two layers; one 
of the layers passes before the rectus, the other behind 
.it, and they unite at the median line to form the linea 
alba. The fibres of the lower part of this muscle are 
nearly transverse, and are attached to the upper part 
of the pubis between the sp\i\e WiA \^^ «ii^^ ^sR^ '^'^ 
boMB behind the inner pilVai di V)fc«\T«eixvi«\T«fi^- ^a^ 
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gwemlf the tpetmatic cord passes beneath theinfadDr 
edge of the internal oblique, which is parallel to the 
oiural arch; and united to that of the transverse mus- 
cle. It is at this spot the cremaster arises ; its fleshj 
fibres surround the cord and testicle in the form of a 
noose, and appear to have been separated from the in- 
ternal oblique during the passage of the testicle. 

$ 1 85. The tranftverseUis miucle, situated beneath 
the internal oblique, is attached to the six last ribsor 
their cartilages, to an aponeurosis which termioatei 
on the vertebral column, at the three anterior foorths 
of the crista ilii, and lastly at the two outer thirds of 
Poupart's ligament. From these different points 
of attachment its fleshy fibres proceed horizontally 
forwards, and end in an aponeurosis, which unites 
to it that of the internal oblique, passes behind 
the rectus muscle throughout the whole of its upper 
three fourths, and in front of this muscle at its 
lower part, to terminate, lastly, on the median line. 
The interior edge of the transversalis muscle is gene- 
rally joined to that of the internal oblique, and passes 
with it above and in front of the spermatic coid. 

$ 186. The rectus abdominis, extending vertically 
on each side of the linea alba, is inclosed in a kind of 
fibrous sheath, formed by the aponeurosis of the 
muscle of which we have been speaking. It is at- 
tached superiorly to the ensiform cartilage, and to the 
edge of the cartilages of the fifth and sixth ribs, and 
terminates inferiorly in a flattened tendon, which is 
inserted into the pubis behind the pyramidalis muscle 
and the internal pillars of the abdominal ring. The 
fleshy fibres of this muscle run parallel to each other, 
and are intersected in three or four different spots by 
tendinous lines. The anterior surface is covered su- 
periorly by the aponeurosis of the pectoralis nu^r, 
and in the rest of its extent by that of the external 
'Mod internal oblique, excepting at its lowest point, 
where the pyramidalis iageueiaW^ ^oxvod. This name 
.^gireo to a «mall bundle oi {^i^rV^^* ^\>ie») ^^^aM^^n^ 
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Che median line of the body ; it arises from the supe- 
rior part of the pabis, behind the internal pillars of 
the ring, and in front of the tendon of the rectm 
muscle, from which it is separated by the aponeurosis 
of the transTerse muscle. Inferiorly, it is terminated 
•by a thin, long tendon, which is lost on the linea 
alba. The posterior surface of the rectus is connected 
infcriorly with the periton8eum,at its upper extremity 
with the costal cartilages, and in the rest of its 
extent with the fibrous layer which forms the pos- 
terior portion of its aponeurotic sheath. The cellu- 
lar tissue which unites these parts is so loose, that, in 
certain kinds of hernia, the space which is situated 
between the posterior surfaces of this muscle and the 
£brous sheath; may be mistaken for the abdomen, and 
the intestines may be pushed into it, under the sup- 
position that they are reduceciK into the abdominal 
cavity. This mistake, of wliich Colles relates a case, 
may be followed with the most serious consequences ; 
for if the surgeon unites the edges of the wound 
without perceiving his mistake, the intestines would 
remain inclosed between these parts, and a fatal 
result woukl probably be the consequence. 

§ 1 87. The linea alba is formed by the interlace«- 
ment of the aponeurotic fibres of the three large 
muscles of the abdomen on the median line of the 
body, and consists of a very firm and yielding band, 
extending from the ensiform cartilage of the sternum 
to the symphysis pubis. Its superior half is larger 
and less solid than the inferior; in pregnant women, 
it contributes considerably to the development of the 
uterus. If this part be carefully examined, by placing 
it between the eye and the light, we shall find that 
in women who have had many children it is of a very 
variable thickness, thin and transparent in some 
parts, while in others it is much thicker. Ilerniee, 
and fatty tumours which may be mistaken for hernise, 
occur in the linea alba. 
' 6 188. la the centre of Oae Yvike% «\\i».,<iaft viwWiter 
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piM is situated, the appearance of which is rerj dil^ 
ferent from what it presents before birth, when it gives 
passage to the umbilical vessels and urachus. Before 
the eighth week of uterine life, the umbilical cord has 
the form of a funnel-shaped tube, which is immediately 
continuous with the abdomen ; its size is very con- 
siderable. Lastly, the muscles which form the abdo* 
minal parietes have the appearance of a yellowish 
fnucus. Towards the twelfth week, the intestine* 
enter completely into the abdomen, the cord loses 
its infundibuliform shape, and the skin commences to 
be distinct. At the fourth month, the fibrous struc- 
ture of the lower half of the linea alba becomes ap* 
perept, but the portion situated between the umbili- 
cus and sternum is still quite mucous, and scarcely V& 
be distinguished from the surrounding parts. Up tA 
the seventh month, the umbilicus is still the weakest 
part of the abdominal parietes ; simple pressure with 
the finger from behind forwards is quite sufficient to 
force the peritoneum into the interior of the cord, 
through this opening. At the time of birth, the in- 
teguments of the abdomen are continued on the am* 
bilical cord, to the extent of about an inch, but they 
nte merely connected by very loose cellular tissue to 
the vessels which constitute it. A delicate membmr- 
ttous septum, situated between the umbilical vein and 
the other vessels of the cord, appears to divide the 
ring into two nearly equal portions. The vein, which 
is of a considerable size, is placed above the otlier 
Vessels, and is not so closely connected to the edges 
of the umbilical ring as the arteries and the urachus. 
After birth, all the portion of the cord which is aitUb 
ated beyond the point where the integuments termi^ 
Hate separates ; the skin cicatrizes, and contracts ad** 
hesions with the umbilical vessels, which become 
obliterated. By the obliteration of these vessels, the 
iskin is drawn in towards the abdomen ; this produces 
a depression in the cicaln'x., w\d \\\ft Ne«e^\& ikem* 
jielrea are conretted iiit« \\gMBfetL\o\» c<n^ ^^UOix 
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become united into one. Lastly, the kind of tubercle 
which is thus formed in the umbilical opening^ forms 
very strong adhesions with the peritoneum and the 
edg^s of the ring. This spot becomes the strongest 
part of the abdomen. 

From the preceding account, it is evident that con- 
genital umbilical hernia is not an uncommon occur- 
rence. During the fo&tal life, several circumstances 
may produce the formation of these tumours ; they 
may depend on an original defect, similar to that 
which constitutes spina bifida, hare-lip, &c. In fact, 
if the abdominal muscles are but imperfectly deve« 
loped, and do not unite on the median line in all their 
extent, the intestines, instead of remaining completely 
in the abdominal cavity, may enter in part into the 
interior of the umbilical cord, and form a hernial 
tumour. The looseness of the edges of the umbilical 
eord, even after the complete formation of the linea 
alba, renders the passage of the viscera through this 
opening very easy, especially when the liver and the 
•ther viscera have acquired a considerable size. In 
eases of this kind, the tumour is placed between the 
vein and umbilical arteries, in the substance of the 
cellular tissue which unites these vessels. During 
the early months of life, the weakness of the ring, and 
the continual cries of the child, are circumstances 
which favour the formation of hernia, if care be not 
taken to exercise a proper degree of pressure on the 
umbilicus after the fall of the cord, especially if the 
distension of the abdomen continues after birth. In 
adults, umbilical hernia is more common in women 
than men ; but it appears that in ninety-eight cases 
out of a hundred the hernia takes place above or 
below the umbilicus, and not at the umbilicus itself, 
which is owing to the great resistance of the cicatrix 
filling the umbilical opening. 

§ 189. The outer edge of the lower tendon of the 
rectus abdominis becomes ihiW) axvi V& eoxvVvcvM^>a& 
with the portion of the pelvic apoTV6\ixosv*,'«\iv2B.\iaa^ 
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been called by Sir Astley Cooper, fiueiairaniter$aUtf 
or by Ilesselbach, the internal inguinal ligament. 
This membrane lines the internal surface of the 
transversalis muscle, and near to the diaphragm and 
loins degenerates into cellular tissue. Inferiorly it is 
continuous with the iliac aponeurosis and the poste- 
rior layer of Gimbernat*s ligament, which U inserted 
along the crista of the pubis, and is united to the 
edge of the internal fold of Pou part's ligament, from 
the spine of the ilium to the pubis. This union is 
so intimate, that several anatomists have regaid'^dthe 
fascia transversalis merely as a fold of the membrane 
of which we have been speaking. Jn fiicty this mem* 
brane is often composed of two very distinct layerr, 
which are united on a level with the posterior edge 
of the crural arch : the one is a continuation of the 
pelvic aponeurosis, which leaves the iliacus muscle 
to be continued on the anterior parietes of the ab- 
domen : the other arises from the internal and aope* 
rior edge of Poupart^s ligament From this arrange- 
ment, a deep and narrow groove is formed, which 
extends from the pubis to the anterior superior spine 
of the ilium, its concavity being turned upwards. 
The greater part of this sulcus is filled by the lower 
fibres of the mteinal oblique and transversal is, which 
are inserted into it; but anteriorly it lodges a portion 
of the spermatic cord, or the round ligaments of the 
uterus. Anteriorly it is formed by the aponeurosis 
of the external oblique, which presents downwards 
and forwards the abdominal ring, or anterior opening 
of the inguinal canal (vide § 182): posteriorly it is 
formed by the fascia transversalis, which is also per- 
forated for the passage of the same parts. This 
opening (the iniemal abdominal ring of some authors, 
or the internal opening of the inguinal canal) is of 
an oval shape, its greatest diameter being vertical. 
It IB about half an inch loii^ in the male, and much 
Jeaa in the female i*.\l\&&\X\nx«^^^v^^>v^v^^^<«skfl 
a JjaJfabove, and to xYie o>a\«i vvsVft ot ^^ ^nNsnu^ 
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ring. Its internal edge is separated from the sym« 
physis pubis about three ioches, aod is much thicker 
than the external : it is strengthened by a ftdciform 
fibrous bundle, from the craial arch. Ita inferioy 
edge, thin and tendinous, is situated about half ao 
^nch from Poupart's ligament; inferiprly it is bounded 
by the internal oblique, and transversalis muscles. 
IJastly, it is continued forwards under the form of a 
membranous sheath, which surrounds the spermatic 
cord, and is lost in the outer cellular tissue of the 
tunica vaginalis. This explains why the internal 
ring ought to be considered rather as the entrance 
into a funnel-shaped cavity, than a simple foramen. 
. § 190. The space comprized between the opening 
of which we have been speaking, and the external 
abdominal ring, constitutes the inguinal cavity, which 
either lodges the spermatic cord, or the round liga- 
ment of the uterus. The anterior wall of the inguiMU 
canal is then formed by the aponeurosis of the ex- 
ternal oblique; the posterior by the fascia trans- 
yersalis ; the superior by the edges of the internal 
pblique and transversalis, and the inferior by the 
groove at the upper surface of the crural arch. In 
children, the two openings of thia canal nearly cor- 
respond to each other ; hence, it is not very long, and 
appears to form one openingonly, which traverses the 
parietes of the abdomen directly from before back- 
wards. In the adult, the relative state of this part 
differs; for the length of the inguinal canal is gene- 
rally from two inches and a half to three inches in 
length, although the parietes of the abdomen at this 
part are not more than a quarter of an inch thick. 
in feet, its two openings, instead of being placed op- 
posite to each other, are separated to the distance of 
about three inches, and the canal takes an oblic^ue 
course from above downwards, and from without in- 
wards. This obliqu ity of the inguinale^ii^X \.^\A"&n«v^ 
much to diminish the ftequettt^ oi VttgoAi«\ \v«rBMfci 
for dariDg the contraction of iiift ywi^** ^^ ^^*^ *^ 
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•pine of the ilinm. From the situation of thefebodietf 
it if evident, that they must be compressed by the 
•operflcial fascia, whenever the trunk is extended on 
the thig^hs. Hence, when they aie swollen and in- 
flamed, this position is extremely painful^ and Uie 
patient experiences decided relief by the flexion of the 
lower extremities. 

$ 182. Immediately beneath the superflcial £ucia 
the obliquus exiernui abdommU is situated, which 
arises from the external surface of the eight last ribs be- 
low the points of insertion of thepectomlis major, seF 
imtos magnus, and latissimus dorsi ; thence, its fleshy 
fibres proceed obliquely downwards and forwards, and 
terminate laterally by short aponeurotic fibres, which 
are inserted into the two anterior thirds of the crista 
of the ilium, and anteriorly by a large and strong 
aponeurosis, which il connected on the median line 
with that of the opposite side, and is inserted into the 
pubis. The fleshy portion of this muscle is very inti- 
nsately connected to the superficial fascia, but its hip/^ 
neurotic portion is separated from it by very loose 
cellular tissue. This aponeurosis is much thicker 
and firmer towards the fold of the groin than above 
the umbilicus. Hence, during dissection, it becomes 
quite opaque in this part, whilst higher up it pre* 
serves its transparency^ so that the fleshy fibres of the 
muscle which it covers may be seen throueh it. At 
the superior part of this region, it is only formed by 
parallel fibres, which proceed obliquely downwards 
and forwards ; but at its inferior part, some transverse 
fibres are observed, which cross the former at right 
angles, and the strength of which varies very much in 
different individuals. At about an inch and a half 
from the pubis, this whitish membrane divides into 
two bands, which are called the piUoan of ike inguinal 
ring. The one, internal and superior, large, thin>and 
-flattoied, is inserted into the pubis, and interlaces 
with that of the oppo&\\ft %\d«. The 'other, axteiMi 
and inferior, rouni^ aiv^m\xc\k «^t)!«^ ^dDBaEv>^Di& ^ikic> 
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ceding", is attached to the spine and the crista of the 
pubis. To within near an inch of the pubis, these 
two fibrous bundles are firmly connected by transverse 
bands and some semicircular fibres ; but, below this 
point, they give passage to the spermatic cord in the 
male, and the round ligament of the uterus in Ihe 
female, and thus constitute the inguinal ring. This 
opening, however^ is not circular; it is rather trian- 
gular, and its transverse diameter from one pillar to 
the other is only half an inch^ whilst its length from 
the pubis to the transverse bundle is about an inch. 
The opening is directed obliquely upwards and out- 
wards ; its centre is situated an inch and a quarter from 
the pubis, and its size, which differs in different indi- 
viduals, is always larger in men than women. Lastly, 
from its edge a cellular prolongation is given off, 
which, in the natural state, is thin and transparent, but 
in certain cases of herniae may become so thickened 
as completely to hide the ring, and form round the 
tumour a kind of aponeurotic sheath, which some- 
times descends to an inch and half below this opening. 
§ 183. The external and lower pillar of the inguinal 
ring passes from without inwards and below upwards, 
80 as to form a groove, in the anterior part of which 
the spermatic cord descends. Internally and superiorly 
this aponeurosis is continuous with the transverse 
fascia or inguinal portion of the pelvic aponeurosis. 
Itsinferior edge extends obliquely fiom the anterior and 
superior spine of the ilium to the pubis, and is called 
PouparCs ligament, U leaves between it and the 
edge of the pelvis a rather large space, which is in 
part filled by muscles and aponeuroses, and giving 
passage to the femoral vessels; it is called the crural 
arch. This ligament is inserted into the spine and 
crista of the pubis by means of a triangular fibrous 
expansion, which is given ofi'from its posterior edge, 
to be attached along this crista, and fills t.b& v^c^ 
which exists between the ciuiaV aicVv, v^^**^ ^^ 
femoral vessels j it is the tUud aVUcXxtafc^^. ^^ ^^^ 
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external oblique, accoidiog to Engliih anatomifti. It 
U continuous with the traosvene fascia, and contri* 
butes to form the fold known by the name of Gioi- 
bernat's ligament. Inferiorly, Poupari'i ligament if 
continuous with the crural aponeurosu owftudm laim, 
a thick and firm fibrous membrane, which if aUo at- 
tached to the pubis and the crista ilii^and aerves as a 
sheath or covering to the lower extremity. The tensor 
muscle of this aponeurosis is situated on the sides of 
the hip between the layers of the foscia ; 8uperiorly» 
it is attached to the anterior and superior spinous pro- 
cess of the ilium^ from which point its fleshy fibres 
terminate in the aponeurosis. A little more ante* 
riorly, we observe several small openings for the pas- 
sage of the subcutaneous vessels, and is closdy con- 
nected to the outer four-fifths of PoupartU ligament. 
About an inch from the spine of the pubis, we ob- 
serve the inferior opening of the crural canal or oval 
fossa which gives passage to the vena Sjaphima in- 
terna. According to the investigations of M. J. 
Cloquet, it appears that in women this opening is 
nearer the crural arch than in man ; its vertical dia- 
meter is from six to ten lines in length, and traasveiie 
from three to seven. Lastly, its superior extremity is 
sometimes situated close to the crural arch, at other 
times it is separated to the distance of twelve or eigh- 
teen lines. The external edge of this opening is only 
continuous with the cellular tissue which sorroonds 
the vena sapheena, and appears formed of a lalcifbrm 
foldj the lower extremity of which is thick and dis- 
tinct. It is situated in the angle, which this vessel 
and the femoral vein leave between them just before 
their point of union, and then ascends inwards to ter* 
minate on the inner portion of the crural aponeurosis. 
The upper extremity of the outer edge of this opening 
is continued in the form of a thin and narrow pro- 
cess^ which bends on \UeU and di^s beneath the cm- 
ral arch, to become coT»L\AiiM«v» V\Sia. ^\«!\3R9rais?« 
iigameaU The portion ol VSa^ wx«»X v^Tswwni^ 
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which constitutes the inner edge of this opening", does 
not ternninale in a fold similar to the upper, but is 
continued upwards and outwards, and passes beneath 
the femoral vessels. At this spot it becomes thinner 
and less firm^ receives a point of attachment from 
Gimbeniat*s ligament, and proceeds beneath the crural 
arch to be continuous in the interior of the pelvis with 
the pelvic aponeurosis. Lastly , it terminates externally 
by joining the outer portion of the crural aponeu* 
rosis in front of the sartorius muscle. In consequence 
of the arrangement which we have just mentioned, 
most anatomists have described this membrane as 
formed superiorly of two distinct layers ; the one, ex- 
ternal and superficial, which is attached to Pou partes 
ligament; the other, internal and deeper, which passes 
beneath the former, to be attached the pubis and be con- 
tinued beneath the crural arch. We shall return to the 
space comprised between the upper extremity of the 
outer edge of the foramen, which gives passage to the 
vena saphena (falciform process of the iliac portion of 
the fascia lata of Bums) and the process of the inner 
edge of this opening, which lodges the femoral ve»> 
sels, and constitutes the crural canal, when we have 
considered the parts which form its upper opening. 

§ 1 84. Beneath the external we find the intemai 
Migite mvsele. It arises by an aponeurosis common 
to it, and the muscles of the back from the three an- 
terior fourths of the crista ilii; and lastly, from a kind 
of depression produced by the fold from the inner 
edge of Poupart's ligament: it then proceeds ob- 
liquely upwards and forwards, and terminates on the 
three last ribs, end an aponeurosis, which at the ante- 
rior part of the abdomen divides into two layers; one 
of the layers passes before the rectus, the other behind 
it, and they unite at the median line to form the linea 
alba. The fibres of the lower part of this muscle are 
Dearly transverse, and are attached to iVvt m^v^x \»-'*» 
of the pubis between the spiTve waA \Y» wi^^ <A ^^ 
l^ae bebiad the ioner pillai ol \Yv«\TJiBoS»a^ wfi^* ^^^ 
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g«iieim1,the tpennatic cord paaiet benetUi ihfriofcAor 
edge of the internal obliqae« which if paiallel to the 
crural arch, and united to that of the tianavene hm- 
de. It is at this spot the eremaster arises ; its fleshy 
fibres surround the cord and testicle in the fomi of s 
noose, and appear to have been separated from tbeiiu 
ternal oblique during the passage of the testicle. 

§ 1 85. The trannversalis muscle, situated beoeslh 
the internal oblique, is attached to the six last ribstir 
their cartilages, to an aponeurosis which terminates 
on the vertebral column, at the three anterior fourths 
of the crista ilii, and lastly at the two outer thirds of 
Pou part's li^ment. From these different points 
of attachment its fleshy fibres proceed horisootally 
forwards, and end in an aponeurosis, which unites 
to it that of the internal oblique, passes behind 
the rectus muscle throughout the whole of its upper 
three fourths^ and in front of this muscle at its 
lower part, to terminate, lastly^ on the median line. 
The interior edge of the transversalis muscle is gene- 
rally joined to that of the internal oblique, and passes 
with it above and in front of the spermatic coid. 

$ 1 86. The i'ectus abdominis, extending vertically 
on each side of the linea alba, is inclosed in a kind of 
fibrous sheath, formed by tlie aponeurosis of the 
muscle of which we have been speaking. It is at- 
tached superiorly to the ensiform cartilage, and to the 
edge of the cartilages of the fifth and sixth ribs, and 
terminates inferiorly in a flattened tendoDs which is 
inserted into the pubis behind the pyramidcdis mussle 
and the internal pillars of the abdominal ring. The 
fleshy fibres of this muscle run parallel to each oihttr, 
and are intersected in three or four different spots by 
tendinous lines. The anterior surfiace is covered su* 
periorly by the aponeurosis of the pectoralis mmjof, 
and in the rest of its extent by that of the extemal 
4iod internal oblique, excepting at its lowest poivtf 
where the />yrami(Jkilis *\«^t^\«\V) \nwQ^ *^Vfl»«Hne 
49 given to a amalV buudV^ ol ^^Vi^ ^\m^ l^inni^.^ 
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the median line of the body ; it arises from the supe- 
rior part of the pubis, behind the internal pillars of 
the ring, and in front of the tendon of the rectus 
jnutcle> from which it is sepaiBted bj the aponeurosis 
of the transverse muscle. Inferiorljr, it is terminated 
hj a thin, long^tendon, which is 'lost on the linea 
alba. The posterior surface of the rectus is connected 
infcriorly with the peritonceum, at its upper extremity 
with the costal cartilages, and in the rest of its 
extent with the fibrous layer which forms the pos>- 
terior portion of its aponeurotic sheath. The cellu- 
lar tissue which unites these parts is so loose, that, in 
certain kinds of hernia, the space which is situated 
between the posterior surfaces of this muscle and the 
£brous sheath, may be mistaken for the abdomen, and 
the intestines may be pushed into it, under the sup- 
position that they are reducec^ into the abdominal 
cavity. This mistake, of wliich Colles relates a case, 
may be followed with the most serious consequences; 
for if the surgeon unites the edges of the wound 
without perceiving his mistake, the intestines would 
remain inclosed between these parts, and a fatal 
result woukl probably be the consequence. 

§ 187. The Imea alba is formed by the interlace- 
ment of the aponeurotic fibres of the three large 
muscles of the abdomen on the median line of the 
body, and consists of a very firm and yielding band, 
extending from the ensiform cartilage of the sternum 
to the symphysis pubis. Its superior half is larger 
and less solid than the inferior; in pregnant women, 
it contributes considerably to the development of the 
uterus. If this part be carefully examined, by placing 
it between the eye and the light, we shall find that 
in women who liave had many children it is of a very 
variable thickness, thin and transparent in some 
parts, while in others it is much thicker. Ilernise, 
and fatty tumours which may be mistakAcv.lvtVi«x\iv«&, 
occur in tl»e linea alba. ^^-^^ 

' f 188, In the centre of ihe \\iift% %\>m^»<^ v.«»x*^>*- 
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been called by Sir Astley Cooper, fasda tra$merialiff 
or by Hesselbach, the internal inguinal ligament. 
This membrane lines the internal fturfoce of the 
tiansversalis muscle, and near to the diaphragpn and 
loins degenerates into cellular tissue. Interiorly it is 
continuous with the iliac aponeurosis atid the poste* 
rlor layer of Gimbernat*s ligament, which is inserted 
along the crista of the pubis, and is united to the 
edge of the internal fold of Pou part's ligament, from 
the spine of the ilium to the pubis. This union is 
so intimate, that several anatomists have regardtedthe 
fascia transversalis merely as a fold of the membrane 
of which we have been speaking. Jn fact, this mem* 
brane is often composed of two very distinct layerf , 
which are united on a level with the posterior edge 
of the crural arch : the one is a continuation of the 
pelvic aponeurosis, which leaves the iliacus muscle 
to be continued on the anterior parietes of the ab- - 
domen : the other arises from the internal and sape« 
rior edge of Poupart's ligament From this arrange* - 
ment, a deep and narrow groove is formed, which 
extends from the pubis to the anterior superior spine 
of the ilium, its concavity being turned upwards. 
The greater part of this sulcus is filled by the lower 
fibres of the internal oblique and transversal is, which 
are inserted into it ; but anteriorly it lodges a portion 
of the spermatic cord, or the round ligaments of the 
uterus. Anteriorly it is formed by the aponeurosis 
of the external oblique, which presents downwards 
and forwards the abdominal ring, or anterior openinf^ 
of the inguinal canal (vide § 182): posteriorly it is 
formed by the fascia transversalis, which is also per- 
lorated for the passage of the same parts. This 
opening (the internal abdominal ring of some authors, 
or the internal opening of the inguinal canal) is of 
an oval shape, its greatest diameter being vertical. 
Jt is about half an inch long in the male, and much 
/ess ia the female :; it is &\\»«,\!ed«^[^Q\)X«xiVDAh and 
» half above, and to the ouVet a\di!& ol ^^ ^ix^xfiaiL 
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ring. Its internal edge is separated from the sym« 
physis pubis about three inches, and is much thicker 
than the external ; it is strengthened by a falciform 
fibrous bundle, from the crnial arch. Ita inferior 
edge, thin and tendinous, is situated about half an 
^nch from Poupart's ligament; inferiprly it is bounded 
by the internal oblique, and transversalis muscles. 
IJastly, it is continued forwards under the form of a 
membranous sheath, which surrounds the spermatic 
cord, and is lost in the outer cellular tissue of the 
tunica vaginalis. This explains why the internal 
ring ought to be considered rather as the entrance 
into a funnel-shaped cavity, than a simple foramen. 
. $ 190. The space comprized between the opening 
of which we have been speaking, and the external 
abdominal ring, constitutes the inguinal cavity, which 
either lodges the spermatic cord, or the round ligar 
ment of the uterus. The anterior wall of the inguinal 
canal is then formed by the aponeurosis of the ex- 
ternal oblique; the posterior by the fascia trans- 
yersalis ; the superior by the edges of the internal 
pblique and transversalis, and the inferior by the 
groove at the upper surface of the crural arch. In 
children, the two openings of this canal nearly cor- 
respond to each other ; hence, it is not very long, and 
appears to form one openingonly, which traverses the 
parietes of the abdomen directly from before back- 
wards. In the adult, the relative state of this part 
differs; for the length of the inguinal canal is gene- 
rally &om two inches and a half to three inches in 
length, although the parietes of the abdomen at this 
part are not more than a quarter of an inch thick. 
}n feet, its two openings, instead of being placed op- 
posite to each other, are separated to the distance of 
about three inches, and the canal takes an oblique 
course from above downwards, and from without in- 
wards. This obliquity of the inguinal canal tends ver^ 
much to diminish the frequency oi YOigo^vt^X >BKt«>3fe» 
for during the contractiou ot Ui« ^t\«*»* ^^ ^^^ifc w*- 
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domen, the viscera tend to escape at the poinis which 
offer the least resistance, and the part occupied bj 
the inguinal canal is among this number ; but its 
obliquity prevents the viscera being pushed according 
to the axis of the canal, and consequently diminishes 
the acting force. Also, the cause which tends to 
produce the hernia lessens the caliber of the canal, 
by pressing the fascia transversalis against the apo- 
neurosis of the external oblique. In employing the 
taxis for the reduction of an inguinal hernia, the di- 
rection of the canal must be particularly borne in 
mind, in order that the pressure may be employed in 
the direction of the axis of the canal, u e, obliquely 
from below upwards, and within outwards. But the 
existence of an old, and very large hernia, very mate- 
rially changes the state of these parts ; in fact, the 
tumour during its increase pushes upwards and for- 
wards the fibrous bands which f(»rm the outer pillar 
of its ring, so that the pillar becomes thicker at the 
same time that the ring becomes larger, and that the 
length and obliquity of the canal are diminished. 
When scrotal hernia is very large, the inguinal canal^ 
and the neck of the hernial sac, instead of being di- 
rected obliquely from the pubes to the groin, merely 
form one large opening, which opens nearly direct 
into the abdomen from before backwards. 

In women the inguinal canal is much narrower 
than in men* — hence hemise form with greater dif- 

* The following are the results of Sir A. Cooper's and M. J. 
Cloquet's investigation on this subject : — 

Male. Female. 

Inches. Linos. Inches. Liaca* 
Distance from the tymphyiit jnihit — 
1. To the anterior superior spine of the 

ilium 56 60 

8. To the spine of the pubes --13 14 

3. To the inner part of the abdominal 

ring Q 10 11 

4, To the internal parts of tYio "u^f^x 

opemng of the inguinal cauil ^ ^ ^ ^> 
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ficulty in the former than the latter. From the 
result of the London Truss Society, it appeared that, 
among four thousand and seventy persons affected 
with rupture, there were only thirty-four females, all 
the rest being males. Another circumstance equally 
remarkable, but the cause of which is less evident, is 
the more frequent occurrence of hernia on the right 
than the left side: it appears that the first are to the 
second in the proportion of fifty-one to thirty-four. 
This difference is generally attributed to the pressure 
exercised on the intestines by the liver during the con- 
traction of the diaphragm, to the oblique situation of 
the mesentery, and to the habit of generally using the 
right arm. 

§ 191. The spermatic cord is formed by the sper- 
matic vessels and nerves, the vas deferens, cellular 
tissue, and the membranous coverings. It is united 
by loose cellular tissue to the parietes of the inguinal 
canal, the course of which it exactly follows to the 
level of the ring : it then changes its direction, to 
descend almost vertically into the scrotum. The 
spermatic arteries arise from the aorta in the lumbar 
region, and descend behind the peritoneum, and in 
front of the psoas and iliacus muscles, to the superior 
opening of the inguinal canal ; they join the vasa de- 
ferentia, and, forming a kind of curve, follow the 
course of the inguinal canal. The vas deferens, 
arising from the posterior and inferior part of the 
epididymis, takes a serpentine course towards the 
ring, and is lodged behind, and to the inner side of 
the spermatic vessels, in the substance of the cord. 

5.' To tlie middle of tbe external iliac 

artery 3 2 3 5 

6. To the middle of the external iliac 

rein 2 10 3 1 

7. To the origin of the epigastric ar- 

tery 3 3 3 

$. To the passage of the epieastnc m- 

tery, on the inner side m tVie «xipe- _ ^ 

nor opeaiDg of the ingfunal osaaii ^ Vk > 
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When it reaches beyond the anterior opening of the 
ingainal canal, the vas deferens leaves the apemuUio 
veaseUy apd dips down into the pelvis. 

In young persons, there is a membranoas proloDga^- 
tion, which establishes a communication between the 
peritoneal cavity and that of the tunica vaginalis; 
this tunic or covering is merely a portion of the peri- 
toneum, drawn down to the bottom of the scrotum 
during the descent of the testicle. In the progress oC 
age, this communication is completely obliterated^ 
and no tiace whatever of it sometimes left. This 
ytate of the tunica vaginalis, during the foetal lifeyjuid 
for some time after birth, produces very great diffisc* 
ences between inguinal hema;, which form at this 
time of life, aiui those which occur in the adult. 
In fact, the hernial sac is nothing more than the tunica 
vaginalis, instead of a fold of the peritoneum. The 
neck of the tunica vaginalis always corresponds to t}ie 
point where the spermatic cord passes beneath the 
edge of the transversalis muscle; consequently, in 
this kind of hernia, which is called congenital, but 
which may take place some time after birth, the epi«- 
gastric artery is always situated on the internal side 
of the neck of the tumour. 

■ The cellular tissue, which connects the diffineiit 
constituent parts of the spermatic cord, is continuous 
with that placed between the peritoneum and the 
parietes of the abdomen.' In the substance of this 
tissue the depositionof serum takes place which con- 
stitutes hydrocele, by infiltration of the spermatic 
cord. A cellulo-aponeurotic layer, of which we 
have already had occasion to speak, is continuous 
with the edge of the superior opening of the 
inguinal canal, and forms the common investment of 
the cord ; when it reaches the upper edge of the 
testicle, it is lost in the cellular tissue of the tunica 
vaginalis. In cases of eTLlT^-N^L^mal hernia, the ti;^ 
mour, although it descends \tx\jo \]lcy& vt.toV\vG(v^ c»Kitf^\ 
proceed beywd the pokx^ 7i\aa» tioft t^'^v&aXiv&N^sw^a 
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enter into this organ. In congenital hernia, on the 
contrary, the protruded viscera, being contained in 
the same membranous parts which lodge the tes- 
ticle, may descend lower than this oi^gan, although it 
may take its place, and push it upwards and back- 
wards. The cremaster muscle surrounds this sheath, 
and in its turn is inclosed in a very fine cellular ex- 
pansion, proceeding from the edge of the abdominal 
ring, and in the prolongation which the superficial * 
fascia sends on the cord. In cases of external ingui- 
nal hernia, the viscera push the peritoneum in front 
of them, and traverse the inguinal canal before the 
spermatic cord. In the interior of this oblique tube, 
the peritoneal sac has the form of a cylindrical tube, 
and constitutes what is called the neck of the hernial 
sac. It adheres to the spermatic cord by soft and 
yielding cellular tissue, and enters between the 
spermatic vessels and the sheath formed by the cre- 
master and the cellulo-aponeurotic processes coming 
from the edges of the openings of the inguinal canal. 
If the hernia be of old standing, and large, the fleshy 
fibres of this muscle acquire sometimes very consi- 
derable firmness and strength, and it sometimes hap- 
pens that, in certain cases, their contraction is suffi- 
cient to produce the return of the hernia. Some- 
times the cremaster forms close adhesions with the 
edges of the inguinal ring, and great difficulty is then 
experienced in the introduction of a director between 
its fibres and the edge of the ring. In recent hernise, 
on the contrary, the director can be introduced with 
ease between these parts^ as well as between the 
cremaster and hernial sac. In general, the spermatic 
cord is situated behind the hernial sac ; but if the 
tumour acquire a considerable size, the spermatic 
vessels become separated, and may be even pushed to 
the sides or anterior parts of the tumour. 

§ 192. It is immediately behind the cellulo-apo- 
neurotic layer, in which the up^^t o'^tivci^ c\ ^«. 
iijg'qijiai caoal is situated, \,\^aV n*^ \ii ^'wiwX^sA.'^^ 
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•pijcaBtric vessels; sometimes, however, they Vt 
placed between the layers of this fascia^ or eren ia 
front of them. The epij^tric veins, generaUj twe 
in number, follow the course of the artery, end opei 
into the external iliac vein. The epigasirie artary 
commonly arises from the anterior or internal fiart ef 
the external iliac artery, at the spot where it paasas 
beneath the crural arch. Sometimes this vessel ariaei 
from a trunk which is common to it and the obtnia- 
lor, and the spot at which it arises may vary to tbe 
extent of one or two inches. In every case, however, 
when it has reached the posterior. surface of Poo- 
part's ligament, it proceecb almost horizontally in- 
wards, passes beneath the external angle of the upper 
opening of the crural canal towards the edge of the 
rectus muscle, crossing at the same time the coorse 
of the spermatic cord. It is then situated on the 
inner side of the upper opening of the inguinal 
canal, about an inch to the outer side of the supe- 
rior part of the inguinal ring ; but in certain cases, 
it is only a few lines distant. In this part the 
epigastric artery gives origin to one or two saoall 
vessels, which pierce the aponeurosis situated above^ 
and are distributed to the cremaster muscles and the 
outer sheath of the spermatic cord. After croasiog 
the cord, this vessel furnishes one or two branches, 
which proceed horizontally inwards, and aoastomoas 
with the branches of the same artery on the opposite 
side> behind the rectus muscle and pubes. Lastly, 
after reaching the outer edge of this muscle, h pro- 
ceeds directly upwards and terminates by sendiag 
ramifications into the substance of the anterior waM 
of the abdomen, which anastomose with the lninbai> 
intercostal, and internal mammary arteries. 

In most of the cases of inguinal hernia, the rela- 
tions of the epigastric artery with the abdominal riag 
are considerably changed. In consequence of the 
a/terations which the Wimok ^\^x)a^% y^nXio^ dJuMe* 
tioB 9Qd length of ihe V^vissX c«i»X>Vi«*^%«ii^>*p 
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ttead of being situated about ten lines to the outside 
ot the ring^y is carried to the inner side of this open- 
ing. It is tlie danger of wounding the epigastiie 
artery, which renders the division of the neck of the 
hernial sae the most important and difficult pan of 
the operation for strangulated hernia. Different di* 
lections have been given for the direction in which 
the stricture in inguinal hernia is to be divided. It 
is the situation of the spermatic cord which ought to 
serve as a guide in this operation. Chopart and 
DessauU recommend the incision to be made outwards 
when the spermatic cord is situated behind the her- 
nial sac, and to make the incision upwards and in- 
wards, when it is placed to the outer side of the tu- 
mour. Whenever the hernia is placed in front of the 
cord, M. Boyer divides the superior and external angle 
of the ring. Scarpa divides the stricture parallel to 
the linea alba. Lastly, if (he spermatic cord be situ- 
ated in front of the sac, the operator must carefully 
ascertain whether it be placed in front of the inner 
or outer side of the tumour ; for, in the former case, 
the epigastric artery corresponds to the inner side^ 
and in the latter to the outer side, of the hernia. 

We shall presently see that the situation of the 
epigastric artery regulates the direction to be given to 
the incision in dividing the stricture in femoral her- 
nia, and it is to avoid wounding this vessel in paracen- 
tesis abdominis, that most English surgeons recom- 
mend the trocar to be introduced on the median line 
midway between the umbilicus and pubes ; in thi« 
■pot no part of importance will be divided. But if, 
on the contrary, this operation be performed in the 
centre of a line drawn from the linea alba to the an- 
terior superior spinous process of the ilium, the epi- 
gastric artery might be easily wounded. In most 
cases, wounds of the epigastric artery produce fatal 
^consequences, for, from its situation, it is evident that 
the hemorrhage will be intemail *. \.\fcwc^>>Kv^ %\«%ji.<s«>. 
if 00// informed of the mucb\%l bi X\» ^^^^V^V****- 
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of -aeuto peritonitis, and other lymptooMof effaiUHi 
of blood into the abdominal cavity. If, on the cob* 
tnry, the surgeon is aware, at the time of the aoci* 
dent, that the epigastric artery has been wounded^ the 
operation proposed by Bo^ros for tying: this veHni 
may in most cases save the life of the patient. Ao» 
cording to this plan, the integuments of the abdoiMR 
are to be divided immediately above the crural 'arok, 
towards the middle of the space comprised bet w e i 
the anterior superior spine of the ilium and the sym* 
physis pubis : the fascia superficialisand the aponeo" 
rosis of the external oblique are then to be divided^ 
when the spermatic cord will be seen at the l>ottom of 
the wound; and after carrying it upwards, the fiMcio 
transversalis and superior opening of the ini^uiool 
canal will then be brought to view. The opening m 
then dilated, and the artery, which is situated behiiMly 
may be secured. 

$ 198. Immediately behind the recti and -tniB»- 
versales muscles, and the transversalis fascia, the pgm 
ritoneum is situated. This membrane is united to 
the anterior parietes of the abdomen by a layer of 
cellular tissue. Close to the opening of the intenml 
inguinal ring, the peritoneum and fascia are very 
closely unit^. The thickness of this membrane dm* 
fers very much, according to the individual and the 
part of the abdomen examined. In the umbilieiri 
region, and along the linea alba, it is thinnest. On 
examining its posterior surface, we observe on eosli 
side, in the hypogastric region, two depressions, aepo^ 
rated by a large triangular and falciform fold, wbieli 
sustains the umbilical artery. This vessel aritoi 
from the anterior part of the hypogastric artery, pre* 
ceeds obliquely forwards and inwards, to the superior 
and lateral part of the bladder, and then takes a eoinae 
from behind forwards, and below upwards, towMrii 
the umbilicua. After the umbilical cord drops off, 
4j>iM vegael ig transformed inlo «i Vvd4 q& Vv 
Mibe two ffepreMioMi io ii\ik\i ^^ 
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ihe inferior and internal is the smallest, and cone- 
-iponds in the groin to the spot where the spermatic 
-cord crosses the epigastric artery : internally it is se- 
•purated from that of the opposite side, by a fold of 
peritoneum containing the urachus. The superior 
and external depression is much larger and deeper 
than the internal : its form is in generaL triangular^ 
Ihe base being turned backwards, and outwards 
towards the flank, and the apex inwards, towards the 
spot where the spermatic cord enters into the in- 
guinal canal. In general, the peritoneum presents in 
this part a funnel-shaped depression, the depth of 
Which may be increased by drawing the spermatic 
coid from*above downwards. This membranous cul- 
de-sac, situated on the anterior surface of the cord, 
is a remains of the canal of communication, which 
exists in the fcetus and early life between .the peri- 
toneal cavity and that of the tunica vaginalis. In- 
guinal herniee generally commence in this spot, and 
traverse the inguinal canal in front of the spermatic 
cord, and in the interior of the muscular aponeurotic 
•heath. It sometimes happens that all the viscera 
make their escape through the transversalis fascia, 
close to the inguinal ring, and on the inner side of 
the spot where the epigastric artery crosses the cord. 
In this kind of hernia, which is called interna], the 
epigastric artery is always situated on the outer side 
of the neck of the hernial sac, and the peritoneum is 
only covered by the fascise transversalis and super- 
iicialis, the cellular expansion which arises from the 
edge of the ring, and the integuments. External in- 
gainal hernisB are inclosed in six coverings, which 
are formed by the skin, superficial fascia, tlie pro- 
longation from the edge of the ring, the cremaster 
muscle, the cellulo-aponeurotic layer coming from the 
e<lge of the upper opening of the canal, and, lastly, 
ibe liernial sac. 

Sometimes it happens tbal iVve '^iV.^ c,Qit^axc«^ >^ 



irS ANTERIOR REGION 

tb (H^casion very serious symptoms, and prevent the 
ti&duction of the tumoor. The piessare made by the 
tiponeurotic opening is the most frequent cause of 
this state, which is called stricture. Partial obli- 
teration of the inguinal canal, from a considerable 
enlargement of the spermatic cord, may also cause 
stricture, but sometimes the hernial sac itself keeps 
up the pressure. It appears that the tunica vagi- 
nalis is more subject to this kind of contraction, than 
the sac of common inguinal hernia. Whatever may 
be the cause of strangulation, recourse must be al- 
ways had to the operation, since by milder means the 
teduction cannot be effected, and much valuable time 
may be lost. The incision of the integuments ought 
to be made in the centre of the tumour : for if the 
lateral and inferior parts be divided, the spermatic 
artery, which is sometimes alone, at others united te 
the vas deferens, may be wounded. The hernial sae 
is then opened, and a grooved director is introduced, 
on which either the ring only, or together with the 
hernial sac, is to be divided. We have spoken of the 
direction of the incision at $ 192. In girls there is 
frequently a process of peritoneum, which accom- 
panies the round ligament of the uterus, and which 
is analogous to the tunica vaginalis: this forma m 
kind of canal, which terminates in a cul de eac. 
Sometimes the viscera make their way into it, and 
form a hernial tumour. 

• f 194. Poupart's ligament ($ 183.) extends from the 

anterior superior spinous process of the ilium to the 

spine of the pubes, and converts into a triangular 

foramen the large hollow at the superior part of the 

pelvis. This hollow is slightly inclined downwards, 

inwards, and forwards; the space which sepaiatea 

its two bony boundaries is greater in females than 

males; in the latter it is between four and five 

inches in iength. The external portion of this open- 

ihff, which consists in patt ot >Qotv?i wA yr \(«l of 

9igament, is occupied by Viae \\i^ftx» wA ^ewwaxM^- 



OF THE ABDOMEN, £79 

cles, and by their aponeurotic coverings ; its internal 
angle is closed by Gimbernaf s ligament. Lastly* the 
portion which is limated between this fibroas pro* 
long^tion and the linea ilio-pectinea, gives passage 
to the crural vessels^ and constitutes the tuperiof 
opening of the crural canal. 

$ 195. The name of Qimbemafs ligament has been 
given to an aponeurotic expansion, which is attached 
to the crista of the pubes, and is continuous with the 
internal portion of the posterior and inferior of Pou- 
part's ligament. Some anatomists only consider it as 
the redected portion of the external pillar of the ring ; 
but it is in general formed of two sufficiently distinct 
layers, although they are very intimately united 
Bear to their common insertion into the iUum. The 
posterior and deep one appears continuous with 
the fascia transversalis and the tendon of the rectus 
muscle; the anterior and superior is continuous 
with the outer pillar of the ring, and forms the 
third insertion of the aponeurosis of the external 
oblique (§ 183). The form of this aponeurotic ex- 
pansion is triangular, and its length is in general from 
six to ten lines. Lastly, its outer edge, which is thin^ 
unyielding, concave, and felciform, is free, and forms 
the internal angle of the superior opening of the crural 
tanal. 

$ 196. The portion of the pelvic aponeurosis called 
fascia transversalis, which forms the posterior wall of 
the inguinal canal, is attached (vide ^ 189.) to the 
posterior edge of Poupart*s ligament, and is conti* 
Duous with the fibrous membrane which lines the 
iliac fossa, whence it has been termed the iliac fascia. 
From the close union of these two fascise, a kind of 
cul'de-sac is formed, which lines the angle formed by 
the anterior paries of the abdomen and the iliacus 
muscle, and offers an almost insurmountable obstacle 
to the passage of the viscera beneath this part of the 
crural arch. A little below PouTpak.tC%\\^xft«o^^^^'*^^^ 
if a whitiah line, which cottwueu^fe^ «Joo.xiX>o»^l« 
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inch below the ipine of the ilium^ and is contiDued 
to the internal edge of the opening of the crural canal 
passing above its anterior edge ; in this, the circnm- 
flex artery of the ilium is lodged. Superiorly aihl 
externally, the fascia iliaca is attached to the internal 
lip of the crista ilii, between the point of insertion of 
the transversaiis and iliacus muscles, and again 
appears continuous with the fescia transversaiis. 
Above and behind, it is continued on the spinal co- 
lumn, passes beneath the iliac vessels, and is firmly 
attached to the upper aperture of the pelvis, becoming 
afterwards continuous with the pelvic aponeurosis. 
Jnferiorly and anteriorly, this fibrous membrane is 
^ fixed to the crista of the pubis. Lastly, between the 
'outer edge of Gimbernat's ligament and the linea 
ilio-pectinea, it is continued beneath the crural arch, 
joins the deep layer of the fascia lata, and constitutes 
the posterior wall of the crural canal. It is on ac- 
count of this arrangement that some anatomists regard 
the common iliac fascia as a prolongation of the 
crural aponeurosis. The posterior surface of the iliac 
fascia is united to the anterior surface of the iliac and 
psoas muscles, which it keeps in their natural situa- 
tion. The anterior sur&ce of this aponeurosis is 
separated from the peritoneum by a layer of cellular 
tissue and the crural vessels. In general, a fibrous 
layer is given off from this fascia, which proceeds in 
front of these vessels near their exit from the pelvis, 
and contributes to the formation of the cellulo^po- 
neurotic sheath which surrounds them. 

§ 197. The crural eajuil is not a simple openings as 
several anatomists have supposed ; in fact, its forma- 
tion is somewhat similar to that of the inguinal canal, 
and without an exact knowledge of which, the anatomy 
of femoral hernia can never be properly understood. 
The superior opening of this canal is situated above 
tbepuhea, about two inches and a half from the sym- 
phyais, and is directed doviniai^t^ ui^Cocwards; its 
mm ia (riangular. The ]po*\.eTVot Vi^ SssNrtmXv^^ 
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of the opening is the shortest, and is formed by the 
upper edge of the pubes, at the s^t where the deep 
layer of the crural aponeurosis is attached to tliat 
boae. The posterior and external is formed by the 
portion of the &8cia iliaca^ which is continued down- 
wards with the fascia lata. The internal angle of this 
opening is formed by the concave edge of Gimbernat'a 
ligament ($ 195.)) the external by a concave fibrous 
fold situated between Pou part's ligament and the 
psoas and iliacus muscles. Lastly, the posterior, 
which is less marked, corresponds to the linea ilio- 
pectinea. The anterior wall of the crural canal is 
formed by the superficial layer of the fascia lata 
(§ 188.)) and covered by the superficial fascia^ which 
strongly adheres to it towards its lower part. The 
posterior and internal wall is formed by the deep 
layer of the crural aponeurosis^ which covers in this 
spot the pectinalis muscle. The posterior and exter- 
nal, equally narrow, but, at the same time> slightly 
convex, is formed by the iliacus and psoas muscles, 
and covered by the expansion of the fascia iliaca. 
Lastly, the inferior opening of the crural canal di- 
rected forwards, is the spot at which the vena saphena 
enters. Behind this opening the crural canal appears 
continuous with the sheath which surrounds the fe- 
moral vessels; its length varies, according to the 
height at which the vena saphena traverses the crural 
aponeurosis; it is generally from six to fifteen lines. 
Its form is triangular, the greatrat diameter being 
superiorly. Its direction is nearly vertical, the axis 
of its upper opening is directed obliquely downwards 
and forwards, whilst that of its lower opening is hori- 
zontal and turned from behind forwards. 

§ 198. The external iliac artery arise3 from the 
common iliac, on nearly a level with the sacro-iliac 
articulation, and descends obliquely, externally, and 
anteriorly, from the internal surface of the psoas mag- 
nus, towards the superior opemu^ ol\.\i^ c\ki\^ <i»x«^ 
TMm veMsel rests oa the i^ac iQ»«^ v^A. h«^^ ^*«i^ 
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closely adheres to it ; the peritoneum covers it, bat 
only adheres to it by the medium of very loose cellu- 
lar ' tissue. Ijastly^ posteriorly and internally^ it is 
connected with the crural vein. When it reaches 
the crural canal^the external iliac artery takes the 
name of femoral^and proceeds from above downwards 
and from without inwards, in the interior of this 
canal, to the anterior and posterior wait of which it 
is connected; internally^ it corresponds to the crural 
vein. 

The layer of cellular tissue, which is situated be- 
tween the peritoneum and aponeurotic iliac fascia,and 
which has received the name of fascia propna, from 
the membranous appearance which it often presents, 
surrounds the external iliac artery, and forms a sheath 
for it, which is continued through the crural canal ; it 
receives f^om it several aponeurotic bands, which in« 
crease its thickness and solidity, at the same time 
that they afford a support to the artery. Lastly, one' 
of these fibrous bands passes from the anterior wall 
of the canal to its posterior and external walls, is 
situated on tlie inner side of the artery, and separates 
this vessel from the vein which accompanies it. 

Thecrura^vfjn, after having received the vena sa- 
phena ($ 181.), ascends towards the pelvb, and takes 
the same course as the artery, on the inner and poste- 
rior side of which it is situated. This vessel, as well 
as the external iliac artery, is surrounded by a cellulo- 
aponeurotic sheath ; it is iii contact with the three 
parietes of the crural canal, but there remains be- 
tween it and Gimbernat's ligament, a very large space, 
filled with cellular tissue and some lymphatic ganglia; 
it is this which constitutes the inguinal ring of some 
anatomists. Superiorly, this opening is formed by a 
kind of septum, which is sometimes thick and resist- 
ing, at others weak and only cellular. This mem- 
bmoe, concave superiorly, convex inferiorly, and 
preseDtiag open inn for \.\\e ipaasa^ ol V^m^hatic 
vetkgels, appears io be oTi\y »t c5mUBNA'<8»^^^^»>^^ 
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of condensed cellular tissue called fascia propria. 
Moreover^ Sir A. Cooper, calls it fascia ctibriformiss 
and M. J. Cloqaet, septum crurale. It is in this spot 
that the portion of the wall of the abdomen comprised 
between Poupart*s ligament^ and the circumference 
of the pelvis, presents less resistance than any other; 
hence^ it is here that crural bemise generally make 
their appearance. This affection is frequently found 
in women who have had several children ; it is very 
rare in young girls; and still less frequent in men. 
Scarpa attributes this difference to the smallness of 
the inguinal ring, and to the more hollowed form of 
the pelvis in the female. Tumours of this kind are 
covered by skin, subcutaneous cellular tissue, super- 
ficial fascia, fascia propria, and the hernial sac, the 
neck of which is placed under the crural arch ; it 
is very narrow, and about five lines in length. Its 
anterior side corresponds to Poupart*s ligament^ and 
to the falciform process of the crural aponeurosis. Its 
posterior touches the pubes ; its external, the iliac 
vein ; and its internal, Gimbemat's ligament. In ge- 
neral, the hernial tumour is entirely contained in the 
crural arch ; but, sometimes, it escapes by the infe- 
rior orifice of this tube; and passes at first directly 
forwards, then downwards on the vena-saphena, and 
upwards on the falciform process of the fascia lata. 
From the narrowness of the opening by which crural 
hernis take place, and the unyielding nature of its 
edges, it is evident that these tumours are very likely 
to be strangulated, and that the chance of reducing 
them, by means of the taxis, must be much less than in 
inguinal hernia. The strangulation may be produced 
by^the sac or by one of the orifices of the crural canal. 
In general, it is the internal part of the superior or 
abdominal orifice which produces it ; the direction in 
which the stricture is to be divided, is a very impor- 
tant point, on account of the blood-vessels which sur- 
round the neck of the sac. In fa«t, if the vw.<:.\&v^^^^ 
ffoade u|) wards ^od QutvaTd*i\5asi«vtt%'i^^vxo^^'5i^>^ 
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of wounding the epigastric aHery, whicli genetaAjr 
arises, as we have seen, from the external iliac behind 
the craral arch, (§ I9S.), and which ascends towards 
the median line, describing a slight curve on the outer 
side of the neck of the hernial sac. If, on the etnhi 
trary, the crural canal be divided directly upwards, or 
even upwards and forwards, the spermatic cord may 
be divided in the male, and the round ligament of thi»^ 
uterus in the female. The division of this lastpaK 
might not give rise to a troublesome haemorrhage f 
but that of the spermatic cord might be fatal. Tbtf 
artery and spermatic vein, of which we have before 
Spoken (§ 191.), are found behind Pouparfs ligament, 
cross the epigastric artery, and pass on the anterior 
surface of the hernial sac. The vas deferens takes the 
same course. It is then evident, that it is directly 
inwards that the stricture must be divided. Richter 
and Scarpa advise the incision to be made at the in^ 
temal part of Poupart's ligament near its inseitioa 
into the spine of the pubes. But the surgeon would 
run the risk of dividing the spermatic cord if the in« 
cision were extended l^yond a few lines; and, more^ 
6ver, the cause of the strangulation would not be 
destroyed, unless, at the same time, Gimbemat's liga* 
ment were divided. Hence, most surgeons pi^er 
Gimbemafs method. According to this method, this 
ligament is divided as near its attachment to the pubes 
as possible, by carrying the instrument from without 
inwards. The size of the crural ring may thus be in* 
creased about half an inch, without fear of wounding 
the spermatic cord, or the epigastric artery, at least 
when it takes its usual origin. In fact, if this vessel 
arises from the obturator, it would be situated on 
the inner side of the hernial sac ; and if the obturator 
arose from the epigastric, it would also pass on the 
inner side of the neck of the sac. Hence, the incision 
should not be made laiger than is necessary for the 
leduction of the hernia. 
Di^rent plana have Vieeii i^to^ow^ Wi V|Sab% iSbh^ 
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external iliac artery. Mr. Abernethy recommends an 
incision to be made about four inches in lengthy com* 
mencing about an inch and a half from the anterior 
superior spinous process of the ilium, and terminating^ 
half an inch from the crural arch. In this manner 
the integuments, fiEiscia, and tendon of the external 
oblique are to be divided, and the finger is to be in- 
troduced below the inferior edge of the internal 
oblique and transversalis muscles, to protect the peri- 
toneum whilst these muscles are divided. The ope- 
rator then raises the peritoneum with the fore-finger 
till he reaches the inner edge of the psoas, and dis* 
tinctly feels the pulsation of the artery, which is still 
covered by a layer of cellular tissue, the density of 
which almost equals that of a fibrous membrane* 
The vein is situated to the inner edge of the artery,- 
and is intimately connected to it. In general, a 
branch of a nerve accompanies this vessel, and care 
must be taken not to include it in the ligature. Ac* 
cording to Sir Astley Cooper's method, a semilunar 
incision is to be made through the integuments in the 
direction of the fibres of the external oblique, extend- 
ing from near to the anterior superior spinous process 
of the ilium to a little below the inner side of the 
inguinal ring. The tendon of the external oblique is 
divided in this incision, and, on raising the flap, the 
spermatic cord may be seen passing beneath the edge 
of the internal oblique and transversalis muscles* 
and the superior opening of the inguinal canal and . 
the epigastric artery, proceeding along the inner edge 
of this opening, beneath which the iliac artery issitu« 
ated. Lastly, by passing the fing^er beneath the sper- 
matic cord, the iliac vessel may be felt. Bogros has 
also recommended a plan in which the skin and super* 
ficial fascia are to be divided, as in the operation for 
tying the epigastric artery : the tendon of the external 
oblique being raised with a director, and divided ac- 
cording to the direction of the crural arch, the oi^ 
lalor carries the ye98els of t.\ve coid ^u<\>^^ ^\^\s!Aai«s^ 
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beneath the upper lip of the wound, and dilates the 
opening made in the tranaversalis &8cia. Then fol- 
lowing the direction of the epigastric artery with the 
fore-finger, the layer of cellular membrane and lym- 
phatic ganglia, situated beneath the crural arch, are to 
be pushed to one side, when the iliac artery will be 
exposed. 

§ 199. The drcwnflex artery of the iUvm is one of 
the branches furnished by the external iliac, before 
its passage under the crural arch : it arises, in gene- 
ral, opposite the epigastric, and proceeds directly 
upwards and outwards to the crista of the ilium, the 
direction of which it follows. Frequently, this venel 
ia double, and then one of the trunks proceeds ob- 
liqoely inwards, to be distributed to the large muscles 
of the abdomen. 

The crural nerve, one of the terminating branches 
of the lumbar plexus, is situated on the outer edge of 
the psoas and in front of the iliac muscles, and passes 
out of the pelvis, beneath the crural arch. In this 
part of its course, it is situated to the outer side of 
the femoral vessels^ and is separated from it by a kind 
of fibrous septum. We have already had occasion 
to speak of the psoas maffnus, and iliacus. The first 
of these vessels arises from the lateral and inferior 
part of the vertebral column, proceeds downwards and 
outwards, and terminates by a strong tendon, which 
passes beneath the crural arch, to be inserted into 
the trochanter minor. The iliaetts muscle is attached 
superiorly to the fossa and crista of the ilium ; infe- 
liorly, its fibres terminate on the outer edge of the 
tendon of the psoas magnus. 

The part of the circumference of the pelvis sitaated 
between the two attachments of the crural arch, and 
^vered by the parts which we have been consider^ 
ing, presents externally a slight excavation, which 
separates the anterior superior from the anterior in- 
ferior spinoaa process oC theWium. TYi<& ^xax of these 
0mio&icea gives f^ttachment B\ii^f^i\^ \o >^« tstviiii 
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arch, externally to the crural aponeurosis, and to the 
tensor vaginee femoris, internally to the iliacus muscley 
and by its middle part to the sartorius. The second 
serves for the insertion of the rectus cruris^ and is 
bounded internally by an oblique groove, which ex- 
tends to the linea ilio-pectinea. Between this last 
eminence and the spine of the pubes, a smooth trian- 
gular surface is situated, bounded anteriorly by a 
rough line, which gives attachment to the pectineua 
muscle, and extending from the cotyloid cavity and 
the obturator foremen to the spine of the ilium ; 
posteriorly it is bounded by the upper aperture of the 
pelvis, and crista of the pubis. This surface is di- 
rected a little downwards and forwards^and is covered 
entirely by the pectoralis muscle, which is attached 
to it, and which separates it from the femoral vessels. 
The crista of the pubis is a rough line, about five or 
six lines in length, which gives attachment to 
Gimbernat's ligament, and extends from the spine of 
the pubis backwards and outwards, to be continuous 
with the upper aperture of the pelvis. Lastly, the 
•pine of the pubis serves for the insertion of the 
outer pillar of the inguinal ring, and pyramidalis 
muscle. On its inner side there is situated a rough 
edge, about an inch in length, which terminates at 
rignt angles with the symphysis pubis, and it is in 
contact with the spermatic cord, or the round ligament 
of the uterus. 

f 200. The peritoneum, as well as all other serous 
membranes, is a closed sac, and folded on itself, s« 
as to furnish a double investment to the organs 
which it covers, and to be in contact with itself in- 
ternally. The external portion of the peritoneum is 
united to the internal surface of the large muscles 
of the abdomen (§ 198.), and also lines the other pa- 
Tietes of this cavity. The internal portion of this 
membrane, that which is folded on itself, surrounds 
the greater part of the abdom\T\^\V\«c«t%, ^\A\s««.% 
Afferent oanies, accoxding \a Odav^ix>'«\v\0(x Nx ~ 
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Tolopoi, and the spot where it joins the wall of the 
abdomen. One of these folds is called ffnaier 
omentum t or gastro-colic epiploon, which is fonned 
by two folds, each composed of two yery thin peri- 
toneal layers, united by cellular tissue, and containiof 
blood-vessels and fat. The anterior fold is the con- 
tinuation of the peritoneal layers which cover tbe 
two surfaces of the stomach, and which are united 
on the anterior edge of this viscus ; inferiorly, it 
folds on itself, so as to form a free and floating 
border, and then constitutes the posterior fold, tbe 
two layers of which separate superiorly, to surround 
the transverse arch of the colon, and to be contina> 
ous with the mesocolon. The kind of apron thus 
fonned by the epiploon covers the convolutions of 
the small intestines, and is connected with the ante- 
rior wall of the abdomen. It extends to the inferior 
part of the umbilical region, or even into the lenet 
pelvis. In the feet us, the great omentum is very 
short ; it does not extend so far in females who have 
bad many children as in others; lastly, it deseendi 
lower down on the left than on the right side. From 
the anatomical relations which we have just men- 
tioned, it is evident that hernia of the umbilicus or 
linea alba would almost always be formed by the 
omentum alone, or a portion of intestine surrounded 
by it. The omentum very often escapes by the in- 
guinal ring, especially on the left side. Artand af- 
firms that, in twenty epiploic inguinal hem i«, only 
one occurred on the right side. Crural hernia is also 
generally formed by the omentum alone, or a portion 
of intestine. 

^ 201. After having raised the anterior wall of tbe 
abdomen, we see above the omentum a portion of 
the greater curvature of the stomach. This viscni, 
the size of which varies very much in different indi* 
riduals, and under difietent circumstances^ occupies 
the greater part ot lVieev\^V(VaLtck^«xA^^^RiC^«i^Qf 
the left hypocondiVxwn. 'VV» c«idl^« ^ " ^^ 
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opening of the stomach, is situated below the dia- 
phragm. The pylorus, or intestinal oritice, placed 
in the epigastiiam more inferiorly and anteriorly than 
the cardiac^ corresponds superiorly and anteriorly to 
the liver; downwards and backwarda to the pan- 
creasy directly backwards to the right gastro-epiploic 
artery^and on the right to the neck of the gall-bladder. 
The anterior surface of the stomach is in contact with 
the left lobe of the liver, the diaphragm and false 
ribs, and^ when in estate of repletion, with the anterior 
wall of the abdomen to a greater or less extent. In- 
feriorly, it corresponds to the transverse mesocolon, 
and often to the colon and duodenum. The great 
curvature, or anterior border is convex, and surround- 
ed by anastomotic arches formed by the right and left 
gastro-epiploic arteries ; on the right side it forms a 
kind of curve, which is called the lesser curvature of 
the stomach, and on the left it presents a very large 
projection, which is called the greater curvature. 
Lastly, the small curve of the stomach, concave^ di- 
rected upwards and backwards, extends from the 
cardia to the pylorus, and corresponds to the aorta, 
and lobe of the liver. The small hernial tumours 
which are sometimes formed in the epigastrium^ es- 
pecially on the left side, are attributed by most au* 
thors to the escape of a portion of the parietes of the 
stomach, through the linea alba. When the cardia 
becomes the seat of a schirrous affection, it is im- 
possible to recognise the existence of the tumour oq 
striking the abdomen. But, as the pylorus is situated 
neither so high nor so deep, percussion maybe used 
with advantage in investigating diseases of this part. 
§ S09. The /n'6r occupies the right hypochondrium 
and part of the epigastrium ; superiorly, it is convex, 
and turned directly upwards; through a great part of 
its extent, it is contiguous to the diaphragm, and 
is divided into two portions or lobes by a trian- 
gular fold of the peritonuro, directed ^tcjjva. Vs^- 
fore backwards, and called VYv^ ^\x^^T»ot^Xvss>wtf2B&. 
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of the liver. The inferior snT&ce of the livet is 
irregolarly concave, and directed a little backwards. 
In proceeding from left to right, we observe — first, « 
superficial depression belonging to the left lobe, and 
in contact with the superior surface of the stomaciis 
2nd, the fissure of the umbilical vein, situated between 
the two lobes of the liver, and directed from before 
backwards ; Srd, the sulcus for the vena-porta, a fis- 
sure neither so long nor so deep as the former, which 
it intersects at right angles ; and which lodges the sinus 
of the vena-porta, hepatic artery, and the roots of the 
hepatic duct ; 4th, the sulcus for the inferior vena- 
cava, situated near the convex border of the liver ; 
5tb, the lobule (lobulus Sipigelii), a pyramidal emi- 
nence, placed behind the fissure for the mnbilical 
vein, and in contact with the vertebral column, be- 
tween the inferior vena-cava and oesophagus; 6th, 
the anterior portal eminence, which is not so lai^ as 
the former, and situated between the fissure for the 
. umbilical vein and a superficial fossa, which lodges 
the gall-bladder ; 7th, lastly, two 8U))erficial depress 
sions, corresponding, the one to the right e!(tremity 
of the transverse arch of the colon, the other to Che 
kidney and supra-renal capsule of the same side. The 
circumference of the liver is irregularly quadrilatereL 
Anteriorly, it is thin, convex, and presenting two de* 
pressions ; one, straight and deep, is formed by the 
anterior extremity of the sulcus for the umbilical 
vein ; the other, situated on the right side,corresponcb 
to the fundus of the gall-bladder. Its central part is 
horizontal ; to the right and left it is inclined down- 
wards. The posterior edge of the liver, which is 
neither so long nor so thick as the internal, is 
rounded, and attached to the diaphragm by d^nse and 
serrated cellular tissue, and by two folds of the peri- 
toneum called suspensory ligaments of the liver ; it 
is only in this part that this viscus is not surrounded 
by the peritoneum^ which is reflected superiorly on the 
diaphragm. 
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The relations which exist between the liver and 
surroundiDg parts, are sufficient to explain the dif- 
ferent passages by which the pas makes its escape 
^zteroally in abscesses of the liver. In fact., if the 
matter be seated near the convex surface of tl» 
liver^ adhesions may form between the parietes of the 
abscess and the diaphragm, and between this muscle 
and the lungs. Hence, by the process of ulceration, 
the pus may proceed into the cavity of the thorax, or 
even pass into the bronchi. If the abscess is situated 
near the anterior eclge of the convex surface of the 
liver, adhesions may form betweea this part and the 
abdominal muscles^ and the collection of matter 
may open externally into the right hypochondriac 
legion or even into the epigastric. Lastly, abscesses 
situated near the concave surface of the right lobe 
often empty themselves into the colon, and those 
placed near the inferior surface of the left lobe some- 
times also open into the stomach. 

§ 203. The gall-biadder, a membranous reservoir, 
directed obliquely forwards, to the right side and 
downwards, adheres, by its superior and posterior 
parts, to the liver: the fundus of this bladder, which 
IS rounded, and covered by the peritoneum, proceeds 
in general beyond the circumference of the liver, and 
corresponds to the part of the anterior wall of the 
abdomen, formed by the outer edge of the rectus 
muscle of the right side. Inferiorly it rests on the 
pylorus, the origin of the duodenum, and right extre^ 
mity of the arch of the colon. It is in consequence 
of these connections that, in some cases, biliary con-i . 
cretious of a great size have passed into (he intestinal 
canal, after having excited an inflammation, whick 
has caused the adhesion of the gall-bladder and coloo^ 
and then ulceration of their parietes. 

$ 204. The spleen, a viscus of rather a large size^ 
and of a soft and spongy tissue, occupies the deepcurt 
part of the left hypochondrium, on a level with the 

2 c 2 
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ninth, tenUi, and eleventh ribs of this tide. Exter- 
nally it is convex, and corresponds to the diaphrngm; 
internally it is divided into two portions by a longi- 
tudinal fissure. Posteriorly it rests on the vertebral 
column, anteriorly on the greater curvature of the 
stomach. Its circumference, thicker superiorly and 
posteriorly tlian interiorly and anteriorly, corresponds 
to the aponeurosis of the diaphragm, the left kidney, 
and its capsule, and to the pancreas. 

§ 205. The superior part of the intestinal canal, 
\¥hich immediately follows the stomach, and vhich 
is called the duodenum, is concealed by the trans- 
verse mesocolon and stomach. The duodenum pro- 
ceeds at first horizontally, then vertically, and lastly 
transversely from right to left, in front of the vertebcal 
column, and is continued under the name of jejunum. 
It is in contact^ superiorly, with the liver and neck 
of the gall-bladder ; interiorly, with the inferior layer 
of the transverse mesocolon ; anteriorly, with the 
stomach, the right extremity of the arch of the colon, 
and superficial layer of the fold of the peritoneum, of 
which we have just spoken. Posteriorly, it rests on 
the vertebral column, the right kidney, the inferior 
vcna-cava, the aorta, and right pillar of the dia- 
phragm; internally, it surrounds the pancreas and 
superior mesenteric vessels ; externally, it is situated 
between the kidney and right lumbar colon. The 
deep situation of this portion of the intestine and the 
manner in which it is attached to the posterior wall 
of the abdomen, account for its never entering into 
the formation of hernial tumours. 

§ 206. The pancreas, situated, as we have before 
said, at the posterior part of the epigastric region, is 
a gland of a whitish-grey tissue, of an irregular form, 
elongated transversely, and flattened from before to 
behind. Its anterior surface is covered by the sapw- 
ficial layer of the transverse mesocolon, the stomach, 
and first horizonisiV ^i\AQTi ^l vVv^ dModeoxun. IM 
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posterior surface presents a sulcus, which lodges the 
spleDic vessels, and corresponds to the plexus of 
Derves and lymphatics, to the superior mesenteric 
vessel; to the vena-cava and aorta. Lastly, its 8a« 
perior border is traversed by the cceliac artery. 
Hence, when this viscus becomes the seat of a schirr- 
Iroas tumour, it may compress these vessels, and 
cause a considerable impediment in the circulation. 
The arteries may also, in these cases, communicate 
pulsatory motions to the morbid mass, and the com- 
plaint may be mistaken for aneurism. 

$ 207. The smallinteHines, properly called, or the 
jejynwn and Ueum, follow the duodenum, and ter- 
minate in the coec urn, which is situated in the right 
iliac fostsa. This portion of the alimentary canal is 
Very long, and forms numerous convolutions, which 
occupy the umbilical and hypogastric regions, and a 
part of the lumbar and iliac fossae and the pelvis. 
Anteriorly^ it is convex, and floating, and in contact 
with the greater omentum and anterior wall of the 
abdomen. The posterior surface of the convolution! 
of the short intestines is concave, and inclosed by the 
peritoneum. This membrane, arrived in front of the 
vertebral column, is reflected from behind forwards^ 
and forms a fold, which lodges the intestines, the su- 
perior mesenteric vessels, and a great number of lym<« 
phatic ganglia. Lastly, it is this portion of the intent 
tine which most generally forms inguinal, fcmond^ 
vaginal, and perineal herniae. 

The coectem is a very large dilatation of the digea* 
tive tube, situated in the right iliac fossa, between 
the ileum and colon,* it is in contact with the pa- 
rietes of the abdomen anteriorly, with the psoas and 
iliacQs muscles posteriorly, and with the small in- 
testines internally, inferiorly, and to the left side; and 
anteriorly it presents the appendix cseci vcrmiformis, 
which is about two or three inches long; lastly, on 
the left it communicates with vUe co\otv\)>] ^xi q^-^:^^ 
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ing, furnished with a valve. The coecum and iU ap- 
pendix aometimes escape by the in^inal canal, or 
by the cniTal canal of the right side; but this part 
of the intestine is much less subject to displacement 
than the small intestines and the colon. 

The commencement of the large intestines, or 
right lumbar colon, proceeds from the caecum supe- 
riorly and a little posteriorly, to very near the edge 
of the false ribs ; it is covered by the peritoneum and 
short intestines. Internally, it is attached to the 
transverse mesocolon and to the mesentery; externally, 
it rests on the wall of the abdomen, and posteriorly, 
it is united to the quadratus lumborum, and to the 
kidney of the right side by fatty cellular tissue, or 
by a fold of the peritoneum. The colon then pro* 
ceeds directly from the right to the left hypochondriac 
regions, by passing behind the greater omentum, 
below the stomach, above the small intestines, and 
in front of the transverse mesocolon. This portion 
of the large intestines is called the arch of the colon, 
and is in contact with the liver, the greater curvature 
of the stomach, and the spleen, by its superior sur-* 
face. Anteriorly, it gives attachment to the omen- 
tum, and is in contact with the anterior wall of the 
abdomen ; posteriorly, it is concave, and attached to 
the posterior wall of the abdomen by the transverse 
mesocolon, which then becomes continuous with 
the mesentery^ situated beneath it. From the left 
side of the abdomen the colon presents an arrange- 
ment nearly similar to that of the right lumbar 
colon, and descends even into the left iliac fossa, 
where it describes a double curve, and is continuoas 
with the rectum, towards the superior entrance' of 
the pelvis; this portion of intestine is called the 
sigmoid flexure of the colon on account of its form* 
occupies the posterior part of the iliac fossa, and is 
attached to it by a very extensive and loose fold of 
peritoneum, directed fiom Ml Vo i\^v, vud ^lleti 
Iliac mesocolon. 
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This arch of the colon is very frequently found in 
umbilical herniee, and sometimes in those of the in- 
guinal and crural canals ; it may also ^cape through 
an opening of the diaphragm, and penetrate into the 
cavity of the chest. The iliac portion of this intes- 
tine escapes, in general^ by the inguinal and crural 
canals of the left side ; but it must be attached to 
the left iliac fossa in a very loose manner, to enter 
into the formation of hernise on the opposite side. 

Behind the peritoneum, and the different organs 
situated in the folds of this membrane, are placed 
the aorta, inferior vena- cava, the kidneys and tbeir 
appendages; but, as these organs are joined to the 
posterior part of the abdomen, we will defpr their 
description to the following chapter 



CHAPTER XIII. 

LUMBAR, OR POSTERIOR REGION OF THE ABDOMEN. 



^ 208. Tub lumbar region comprises the parts 
situated between the median line of the body poste- 
riorly, the cxleraal border of the anterior region of 
the abdomen externally, the posterior region of the 
cliest superiorly, and the superior edge of the pelvis 
inferiorly. This portion of tiie trunk is slightly con- 
cave from above downwards, and laterally convex. 
A groove is observed in this spot, at the bottom of 
which the spinous processes of the lumbar vertebrse 
are situated^ and which is bo^xoidft^ \^\s»5^^ >s\ -^ 
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■pokeB, and terminate oa the united aponeuroaia of 
the lorn^iwiiinusdorai^transversaUsy &c., and tiavene 
them, iu urder to be dislribuied to the iniegameBtiy 
without presenting anythio^ worthy of attention. 
This is also tlie cuse with the doraal branchea of the 
luBibar arteries. 

f 31 1. The middle layer of the poaterior aponen- 
roais of the transverse muscle of the abdomeo, thicker 
than the eilcmal, passes between the sacro-apinalit 
and qu'adratus lumborum, to be attached to the base 
of the transverse processes of the lumbar veriebrs. 
The quadratMn lumboritm, a fleshy bundle, thick, and 
quadrilateral, situated on the sides of the veitebiai 
column, is attached to the posterior part of the crisla 
ilii, and to the ilio-lumbar ligament on one aide, and 
on the other to the last rib, and to the baae of the 
transverse processes of the four first loaabar vertebne. 
The anterior surfocc of this muscle is connected to the 
diaphragm, the psoas, and anterior layer of the apo- 
neurosis of the transvcrsalis muscle, which is at- 
tached, as well as the middle layer, to the baae of the 
tmnsverse processes. 

(818. The lumbar portion of ibe ^ertehrcU cv/iisia 
ia formed by five verlebrie remarkable for their siie. 
The spinous processes of these bones are very Uui^e, 
flattened, horizontal, and quadrilateral ; they aro not 
forked, and do not rest close to one another, a apace 
being left between each. They are more subject to 
fractures than those of the dorsal or cervical, and the 
motions of fleiion backwards are much more ei tensive 
in this than in the dorsal region. The archea of the 
lumbar vertebra are very thick, large, and not so loag 
aa in the other regions. The transverse prooessea are 
horizontal, long, and thin. The superior articulating 
sarfaces, very thick, elongated, oval, and concave, are 
perpend icuter, and directed inwards. The inferior 
equally thick and perpendicular, but, on the coDttaiy, 
cojirex, and turned oulwa^a. VaieiX^ ^>2bMn Wodiaa are 
thnker aoterioily iV»iipostef»i\i. ^va^^^wfc^xwac^ 
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or four f)rst spinous processes of the lumbar vertebrsB 
to the two or three last dorsal^ and also to the corre- 
sponding inter»tpinous ligaments. The fleshy fibres 
which arise from this last aponeurosis proceed ob- 
liquely outwards, and soon divide into three distinct 
bundles, which are attached to the inferior edges of 
the four first false ribs. The posterior surface of the 
serratus posticus inferior is connected to the three 
last ribs, the corresponding external intercostal 
muscles, and posterior layer of the aponeurosis of the . 
transveraalis muscle. This last fibrous membrane, 
which follows the insertion of the posterior edge of 
the internal oblique, is large and thin, and is continu- 
ous posteriorly with the aponeurosis of the latissimus 
dorsi and serratus posterior inferior, and is attached 
to the last spinous processes of the lumbar 'vertebr», 
to the sacrum, and posterior part of the crista ilii. 

$ 210. Beneath the aponeurotic layers of which we 
have just spoken, is the fleshy bundle formed by the 
union of the longissimus dorsi, sacro-lumbalis, and 
semi-spinalis dorsi. Jnferiorly, it principally arises 
from the anterior surface of a firm aponeurosis, which 
presents a great number of openings for the passage 
of vessels and nerves, and which is attacbed to the 
crista ilii, to the sacrum, and spinous processes of 
the lumbar, and dorsal vertebrse. The fleshy fibres 
are strong and thick, and inserted into the posterior 
surface of the sacrum and processes of the three or four 
last lumbar vertebrse. Lastly, when on a level with the 
last rib, they divide into two distinct portions, and thus 
form the sacro-lumbalisand longissimus dorsi muscles. 
The anterior surface of these muscles is connected to. 
the transverse processes of the lumbar vertebrse and 
middle aponeurosis of the transverse muscle of the 
abdomen. The internal is contiguous to the semi- 
spinales dorsi. The posterior branches of the lum-t 
bar nerves, after their passage from the foramina in- 
tervertebralia, proceed posteriorly betvie«tvNJafcNx«a»s- 
ver^e proceBsea, pierce U\e muac\<e% ol ^iVviXx^^^^*!*^^ 
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spoken, and terminate on the united aponeurosis of 
the loogiaaimus dor&i^ trans versatis, &c., and tiavecse 
them> in order to be distributed to the inlegmoeiits, 
without presenting anjthiog worthy of attention. 
This is also the cose with the dorsal branches of the 
lumbar arteries. 

4 211. The middle layer of the posterior aponeu- 
rosis of the transverse muscle of the abdomen, thicker 
than the eilemal, passes between the saero-spinalis 
and qivadratus lumborum, to be attached to the base 
of the transverse processes of Ihe lumbar veriebfSB. 
The qutidraha iumborum, a fleshy bundle, thick, and 
quadrilateral, situated on tbe sides of th^ veftebial 
column, is attached to the posterior part of the crista 
ilii, and to the ilio-lumbar li^ment on one side, and 
on the other to the last rib, and to the base of the 
transverse processes of the four first lumbar vertebne. 
Tbe anterior surface of this muscle is connected to tbe 
diaphragm, the psoas, and anterior layer of tbe apo- 
neurosis of the transversalis muscle, which is at- 
tached, as well as the middle layer, to the base of the 
tiansverse processes. 

$ 2 1 8. The lum^r p&riion of iks vertebral ealumm 
is formed by five vertebras remarkable for their size. 
Tbe spinous processes of these bones are very large, 
flattened, horizontal, and quadrilateral; they are not 
forked, and do not rest close to one another, a apace 
being left between each. They are more subject to 
fractures than those of the dorsal or cervical, and tbe 
motions of flexion backwards are much moie extensive 
in this than in the dorsal region. The arches of the 
lumbar vertebra are very thick, laige, and not so loqg 
as in the other regions. The transverse processes are 
horizontal, long, and thin. The superior arliculatfaig 
surfaces, very thick, elongated, oval, and concave, are 
perpendicuter, and directed inwards. Tbe inferioi 
equally thick and perpendicular, but, on the contrary, 
convex, and tarned ouiwafds. i^ixV] > ihAse bodies aie 
thicker aolerioi ly than poatenoiV'j • ^v>ta>5w» vci»c«^ 
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meot it is evident that the vertebral column describes 
a curve, the convexity of which is tamed forwards. 
This curve diminishes very much in the hon^ontal 
position, and almost completely disappears in oM 
taen, the mascles of whose lumbar region are greatly 
weakened or even paralysed. Tlie ligaments which 
unite the vertebree to each other do not present any- 
thing Tctoaikable, cxce)>t those which fill the hrter* 
laminary spaces, and which are called ligamenta sub- 
flava. In fact, these ligaments, very elastic and 
yielding, are thicker and longer in the groin than in 
any other part of the vertebral column, and this ar*- 
rangement, as well as the other circmnstances which 
we have mentioned, powerfully contribute to favour 
the motion of the lower portion of this bony column^ 
without its strength being lees than in the back. But 
in order that these motions should not be accompanied 
by pressure of the spinal marrow, it is necessary that 
the calibre of this bony tube should be greater in the 
groin than in the back ; the fommen in the lumbar 
vertebra; is large and triangular. 

It is in this pdrl of the vertebral column that deep 
caries of the body ^f the vertebiw is frequently ob- 
served, which cause that kind of deformity known by 
the name of Pott's disease, and the superficial caries 
of these bones, which are followed by the formation 
of abscesses by congestion. In cases of this kind, the 
pus is situated between the anterior layer of the apo- 
neurosis of the transverse muscle and the peritoneum, 
and descends in front of the psoas muscle towards the 
crural arch, beneath which it passes by separating 
from the layer of cellular tissue, which surrounds the 
external iliac artery. 

$ 913. The pitoas musele, of which we have spoken 
-in the preceding chapter, is situated on tlie late- 
ral and inferior parts of the vertebral column and 
-in the iliac fossa. It arises from the last rib, from 
the body of the last donal vertebc%)«A!iitv»sc^CDfe^^'^ 
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first lumbar, and from the base of the corresponding 
tFansvene processes. It is between this last insertion 
and the first that the nerves which contribute to fonn 
the lumbo-abdominal plexus pass. 

The diaphragm, of which we have also before spoken 
($ 181 .), IS attached to the anterior surfoce of the four 
first lumbar vertebrse by the extremities of two kinds 
of fleshy columns called pillars of the diaphragm; 
the ri^ht pillar is larger and longer than that of the 
opposite side ; they leave between them a very . l&ige 
■pace, interlace and separate from each other to termi- 
nate in the central aponeurosis. The inferior aperture, 
thus formed, is oblong, and gives passage to the aorta, 
vena azygos, and thoracic duct. The superior opening, 
placed a little to the left of the median line, is about an 
inch and a half long, and allows the passage of the oeso- 
phagus and pneumogastric nerves. The median apo- 
neurosis, of which we have before spoken, pre- 
sents a depression posteriorly, and is trilobed an- 
teriorly. Immediately in front of the insertion of the 
pillar^ the right lateral portion of this aponeurosis pre- 
sents a square opening, through which the vena-cava 
inferior passes. Lastly, from the circumference of 
this fibrous centre proceed fleshy fibres, which are 
attached to the ensiform cartilage, to the surfaces of 
the ribs from the seventh to the eleventh and twelfth. 
The inferior surface of this lai^e muscle, concave and 
turned forwards, is connected to the kidneys, supra- 
renal capsules, pancreas, and duodenum posteriorly ; 
the liver on the right, the spleen and stomach on the 
left side. In the remainder of its extent, it is lined by 
peritoneum. 

The diaphragm is sometimes wholly or partly 
wanting^and then a portion of the abdominal viscera 
passes into the cavity of the chest. Hernial tumours 
of this kind are also sometimes formed at the opening 
which gives passage to the oesophagus, or an acci- 
deatal opening. It is^ in geneia\, Uie stomachy the 
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cploDj the epiploon, the spleen, or the left lobe of the 
liver, which thus escape from the abdomen ; and these 
viscera push the peritoneum before them, which is 
then situated, in contact with the pleura, at least 
whenever the hernia is not caused by a wound of the 
diaphragm} for then the peritoneum is also divided. 

$214. The aor<a, after having traversed the infe- 
rior opening left between the pillars of the diaphragm, 
descends in front of the body of the lumbar ver- 
tebrs, to the left of the inferior vena-cava, and 
behind the peritoneum, stomach and small intestine. 
Immediately beneath the diaphragm, this vessel 
gives origin to the inferior diaphragmatic arteries, 
which are distributed to the diaphragm and to the 
neighbouring parts. The coeliac artery is given off 
from the aorta, very near the articulation of the last 
dorsal with the first lumbar vertebra, proceeds horizon- 
tally forwards and to the right side, between the small 
lobe of the liver, the pancreas, the cardia, and py- 
lorus, and, after a short course, it divides into three 
branches, viz. 1. coronaria ventriculi, which follows 
the small curvature of the stomach ; 2, the hepatic, 
which furnishes the gastro*epiploica dextra, and 
passes into the substance of the liver ; S. the splenic, 
which gives origin to the gastro-epiploica sinistra, to 
the vasa brevia, and is distributed to the spleen. The 
supra-renal arteries, of rather a small size, arise from 
the lateral parts of the aorta or from the ccBliac, pass 
outwards on the sides of the vertebral column, and 
are distributed to the substance of the supra-renal cap- 
sules. The superior mesenteric artery arises from the 
anterior part of the aorta, a little below the coeliac. It 
is situated between the two folds of the mesentery, and 
describes a curve, the convexity of which, turned for- 
wards, and to the left side, gives origin to the three right 
qolic arteries, which anastomose with each other, by 
forming arches on the posterior surfaces of the small 
intestines. The renal arteries are given off from 
the sides of the aoita beVoN* \\« wlV^».-"^«»s^>'«»^ 
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■Qperior nieBeDteric; they are, in general, two in 
Bamber, one on each side^irarrounded by a great qoaiH 
lily of fatty cellular tissue, and proceed directly oat* 
waids to reach the fissure of the kidneys. That of the 
left side is covered, during this short coarse, by the 
renal vein and peritoneum ; the right, not so long, 
is only covered by the vena-cava inferior. The sper- 
matic arteries sometimes arise from the vessels of 
which we have jnsl spoken ; but, in general, they pro- 
ceed from the aorta. Tliey are very long, thin, and 
descend almost vertically on the sides of the verte- 
bral column in front of the psoas muscles, and behind 
the peritoneum, to reach, in man, the inguinal ring, in 
women, the pelvis and ovary. The inferior mesen- 
teric artery arises about an inch and a half from the 
termination of the aorta, and descends, at first, to tlie 
left, then bends to the right side to pass between the 
two layers of the iliac mesocolon. It then describes 
a curve, the convexity of which is turned to the left, is 
prolonged into the pelvis, and gives origin to the left 
colic arteries, which are distributed to the portion of 
the large intestine situated on the left side, in the same 
manner as the right colics arc distributed to the por- 
tion of the colon situated on the right. lastly, from 
the posterior and lateral parts of the aorta, the lum- 
bar arteries arise, which are, in general, four on 
each side; these vessels, of a larger calibre than the 
intercostal, proceed transversely outwards, behind the 
piliars of the diaphragm and psoas muscles, to the 
base of the transverse processes, where they divide 
into two branches, the posterior of which proceed in 
a ntannerwe have already pointed out; and the ante- 
rior are distributed to the large muscles of the abdo- 
men, and frequently anastomose with each other and 
the intercostal arteries, the epigastric, tegumentarj^ 
&c* It was chiefly by means of these vascular com- 
manications that the circulation was carried on in 
fhe lower pert of the trunk and inferior extremities 
in =tbe iodividual on ^hom %vi K* C^v(«t ^uir^ 
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the aorta. In this difficult operation, this illustrioiM 
sur^^eon made an incision three inches tHaajg ibm 
linea alba> opened tbc peritoneQin, pmodl bm 
finger below the ioiestiDes to the vertebral coHima, 
and havim^ raised with bis nail the layer of ptrnt 
tooeom which coveied the artery, passed his i ^g cf 
from lett to right, between this vessel and the vorle- 
bral eolumn, and then tied it about three inchea 
above its bifurca(ion. 

Among the arteries, of which we have jast spokei^ 
the aorta and coBliac are most frequently sufajeet 
to anearisms. These tamoors are, in general, sitnaleil 
in front of the vertebral column, are developed rooro 
anteriorly than posteriorly, and terminate by opeoiog 
into the stomach, the intestines or bladder, eiiher in 
the peritoneal sac or behind this membrane in the 
Mibetance of the subperitoneal cellular tissue. 

When on a level with tlie body of the fourth lombwr 
vertebra, the aortagives origin to the sacra-naedia ; then 
bifurcates, to form the common iliac arteries. These 
vessels separate from each other, and pass downwards 
and a lillle forwards, to the sacro-iliac artieulation, 
where they bifurcate, to give origin to tlie hypogas^ 
trie and external iliac arteries, (f 198.) 

^815. The inferior vena^eava, situated to the 
right of the aorta, ascends on the lateral part 
oif the bodies of the lumbar vertebrse to the under 
surface of the liver ; during this course it is covered 
by the right common iliac artery, the peritoneum, and 
duodenum. It is placed then in the fissure sitsated 
between the right and left lobes of the liver, and 
passes into the opening in the diaphra<]!:m, through 
which it penclrales into the chest. The thoracic duct, 
situated to the right of tlM aorla and to the left of 
the vena azygos and the sympaliielic nerve, which 
is found on the lateral parts of the vertebral column, 
present nothing remarkable in a surgical point of view. 

§ 2 16. The kidneyxy situated oti \\\vi Va\fc\^ v*''^'^'^ '^^ 
ihe spinal column, on a leveV NN\v.\k v.\v*i v««> "^^^"^ ^vi\sj»^ 
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« 
and two first lumbar vertebrse, are glands of an ovoid 
shape, and of a large size. Their posterior sarface, 
almost plane^ is separated from the diaphragm and 
aponeurosis of the transverse muscle, by a thick layer 
of Catty cellular tissue. The anterior is convex, and 
connected^ either to the peritoneum only, or to a verti- 
cal portion of the duodenum, the liver, and ascending 
arch of the colon on the right, and with the spleen and 
descending arch of the colon on the left side. The supe- 
rior extremity of the kidneys is surrounded by ihesupra' 
renal capsules, the use of which is not known. The 
internal edge of this viscus presents a deep fissure, 
which is partly occupied by the pelvis, a small tnem- 
branoosbag, into which the calices or excretory dacts 
of this gland open, and the ureter, a long and narrow 
membmnous canal, which descends obliquely inwards 
to the fundus of the bladder. During this course, it b 
connected to the psoas muscle, the common iliac, and 
hypogastric arteries posteriorly, and is covered by the 
peritoneum and spermatic artery. 

It sometimes happens that pus, formed in the sub- 
stance of the kidneys, makes its way to the surface, 
and forms a projecting tumour in the lumbar region. 
But these tumours must not be confounded with 
abscesses by congestion, which may also pass in this 
direction, instead of descending towards the fold of 
the groin ; for, in the former case, the opening of the 
abscess ought to be made early, whilst, in the second, 
this operation would only accelerate the death of the 
patient. 
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CHAPTER XIV. 

PELVIC REGION. 

§ 817. We shall comprise in the pelvic region all the 
portion of the abdomen^ situated below the parts of 
which we have spoken in the two preceding chapters. 
Inferiorly and externally it is continuous with the 
thigh, but we prefer here establishing limits entirely 
arbitrary than separating the description of parts 
which it is important to study in connexion. We 
shall, therefore, defer speaking of the parts which 
surround the hip-joint till the following chapter, when 
we shall describe the part o( the thigh contiguous to 
the ilium. We shall lake, then, for the inferior limit 
of this region, the outer surface of this bone, and the 
angle formed by the junction of the perineum and 
the internal surface of the thigh. We shall also 
speak successively of this region in the male and fe- 
male, for most 01 the parts present such great differ- 
ences in the two sexes, and an accurate acquaintance 
with them is so necessary in surgery, that unless this 
mode were adopted, it would be difficult to unfold 
with clearness the practical results established on the 
anatomical arrangement of these parts. We shall 
first treat of the pelvic region in man. 

§ 218. The anterior part of this region is called the 
pi(bes,and is situated just above the organs of genera- 
tion; it is covered in the adult with hair. The inte- 
guments are of a very firm and serrated texture, of a 
remarkable thickness, and contain a great number of 
sebaceous follicles. A thick la^er of lamellated 
cellular tissue closely unites the skin to the subjacent 
parts ; there is sometimes a great quantity of fat col- 
lected in this part. The penis, the length and alia <^t 
^hich are subject to con8\de«x\A^ Ywvb>A<a>W'«^''>''*^*», 
ejlMxoid organ, and/m \,\v^ ii^Vw«\ ^ovNfc^V^'^^^* 
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Daring the state of erection, this organ becomes eloii- 
gated, and assumes almost a triangular shape. Its sa- 
perior surface or dorsum presents a slight longitudinal 
groove, in livhich the dorsal vein of the penis is lodged ; 
its inferior surface, on the contrary, presents a longi* 
tudinal projection formed by the urethra, and 
bounded on each side by a slight sulcus. The skin 
of the penis is remarkable for its fineness and the 
great number of follicles which are contained in its 
substance ; towards the root of the penis there are 
some hairs, but in the remainder of its extent it is 
quite smooth. The cellular tissue, which unites it to 
the subjacent parts, is always void of fat and ex- 
tremely loose ) hence, the integuments may be easily 
moved in every direction. It is on account of this 
circumstance, and the tendency which the corpora 
cavernosa have to contract after the amputation of the 
penis, that Sabatier has recommended the skin to be 
drawn a little towards the gland before the commence- 
ment of the incision ; for, if too much were left, it 
might obstruct the opening of the urethra. On the 
other hand great care must be taken not to re- 
tract too much of the integument, for the stamp 
would not then be covered, and the cicatrization of 
the wound would with difficulty be effected. Towards 
the top of the penis there is an elongation of the 
skin, called prepuce, which folds on itself, and is con- 
tinuous with the mucous membrane which covers the 
Poland. This fold of skin varies in length ,* sometimes 
It advances even beyond the gland, and tlien its 
free edge contracts so as to present but a very 
narrow aperture. This state, which almost always 
exists in childhood, may remain in the adult, and 
cause considerable impediment to the emission of 
urine, and prevent the gland being exposed during 
erection. This complaint, which is called phymosis, 
inay also be the result of inflammutory swelling; for 
the two layers of the ptepvice ai<i \iti\\sA\s^ «l const- 
der§bl0 quantity of exUeme\^ \q<»^ <i€^N^ ^>»m^ 
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which ia vei? likely lo become inflltraled. To re- 
move this deformity, recoaise niu)t be lonielimea had 
to aa Dpetation, and the piepuce be divided at its 
upper and middle pan, or even a portion of the pre- 
|)uce be removed. The DarronnesB of the opeoing of 
the prepuce may also occasion a condition contrary to 
the one we have just mentioned; Cor if the prepuce be 
carried beyotid the gland, it cannot again be brought 
over, and a strangu lation oi stricture or the part takes 
place. Tliis is called paiaphymosia, for the lelief of 
which an operation is also lometinieB necessary, as in 
phyiDosis. Tlie extremity of tile penis is formed by 
the gland, which lomewhat resembles in form a cone 
flattened from before to behind, and truncated at ila 
base. Its apei presents a small vertical fissure, 
which is the oriAce of the canal of the urethra ; its 
base forms a kind of ridge, which eilends a little 
beyond (he body of the penis, and ia called the corona 
glandia. It is on account of tliis prcjeclion that in 
paraphymoBLs the prepuce cannot be returned into its 
natural situation. Tbe mucous membrane which 
covers the gland is thin and smooth ; (here are several 
papilla; en its surface. Beyond the corona gtandis, it 
forms a kind of cul-de-aac, being reSected to be con- 
tinued on the internal surface of the prepuce, and to 
be continuous with the commori integuments. Infe- 
riorly, this groove ia interrupted by a small fold, which 
eilenda from the jirepuce to the gland close to the 
orifice of the urethra ; this is called the frsenum of 
tbe penis. When it is too long or too short, the 
eiectioD of (lie penis is accompanied wtlh a very 
unpleasant sensation, or curvatoie of the penis down- 
wardat to remedy Ibia defect, this mtmbianou* [old 
must be divided. 

$ !ia. Below and behind tbepeois there is a kind 
of pouch, which lodges the tealiclcs, and ia commonly 



$ad a boiiQifed lUet&Uj^ll to 4e»w»«!"» Vii-tfS*. 
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separate it from the thighs. Behind the anas there 
may be felt through the integmnents, a projectioii 
formed by the coccyx. Lastly, the lateral, posterior 
and superior parts of this region are rounded and con* 
tinaous with the buttocks. 

The skin of the scrotum is remarkable for its bronm 
colour, and by its numerous rugee and folds. Duriag 
the erection of the penis, in young and vigorous per- 
sons, and when the temperature is cold, the skin of the 
scrotum contracts and re^ts exactly against the testi* 
cle ; in old persons and a hot temperature, on the 
contrary, it becomes loose and elongated. It is not co- 
vered with so much hair as the pubes, but contains a 
greater abundance of sebaceous follicles. The acrotam 
18 divided into two equal portions by a rongh and 
projecting line which extends from the root of the 

Cnis to the anus, and which is called the raphe. 
istly, this cutaneous bag is continuons with the 
skin of the perineum posteriorly, of the thighs exter* 
nally, and that of the penis anteriorly. It is on ac- 
count of the prolongation of the scrotum, on the infe- 
rior surface of the penis, that in amputation of this 
organ, the skin must never be divided from above 
downwards, for the surgeon would run the risk ofie- 
moving a portion of the integuments of the serotaw. 
The arteries of the scrotum are given off h6m the 
external pudic, and, in general, are so lai^ge as ta 
require to be tied in the extirpation of the testicle. 
The internal surface of the scrotum is united by mneHgm 
of serrated cellular tissue to the dartos, which foDrmir 
the second layer of the scrotum. This name is giTcn 
to two cellulo-aponeurotic layers, which appear to 
be processes of the superficial fascia, drawn to the 
bottom of the scrotum by the testicles during their 
passage from the abdomen. Each dartos is attached 
to the internal edge of the ramns of the pubea mnA 
that of the ischium, descends obliquely from withoM 
inwards, as for as the raphe, and then ascends towaidv 
tke urethra; meeting thai Qf the opponUe mdm, ioftA 
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thus forming a vertical septum which separates the 
two testicles. These membranes are completely de- 
prived of fat, but contain a gpreat number of veueb. 
The fibres of the cremaUer mnsde, which we have 
seen arising from the inferior edge of the internal 
oblique and transversalis abdominis, forth kinds of 
loops, which surround the spermatic cord and testi- 
cJes^ and which constitute the third layer of the scro- 
tum or tunica erythroides ; in the natural state, this 
muscular layer is very thin, but in scrotal hemiae, or 
old and large hydroceles, it becomes firmer and con- 
siderably thicker. Its outer surface is united to the 
dartos by a layer of cellular tissue, which is continuous 
superiorly with the funnel-shaped process which is de- 
tached from the circumference of the inguinal ring, 
and surrounds the spermatic cord. ($ 189.) Its internal 
surface is in connexion with a cellulo-fibrous cover- 
ing which constitutes the common tunica vaginalis of 
the testicle, and of the spermatic cord of Meckel. It 
is formed of two distinct layers; the external of which 
is the continuation of the sheath coming from the 
edges of the superior opening of the inguinal canal 
($ 189.) ; the internal one is continuous with the sub- 
peritoneal cellular tissue, or fascia propria, and termi- 
nates on the superior part of the testicle. (§ 191.) In- 
feridrly, this tunic is of a dense and fibrous texture, 
and closely adheres by its internal surfoce to the 
proper tunica vaginalis. It is of a serous texture, and 
IS formed of two layers of peritoneum, the outer of 
which adheres to the fibrous membrane of which we 
have just spoken ; the inner one is closely united to 
the tunica albuginea. In the adult, these two serous 
layers are closed so as to form a shut sac, which sur- 
rounds the testicles and epididymis, excepting at the 
spot where the spermatic vessels penetrate into this 
organ, and which is continued higher up anteriorly 
than posteriorly. In children, on the contrary, the 
cavity of the tunica vaginalis communicates with that 
of the peritoneum ; hence, we sometimes observe the 
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iDtetiine* escape into it and ccMelkote m coQgtnkil 
hemia. (f 191.) Tkie intenml mHace of Ihe taaica 
vagioalU constaiHly necietefl a serous flold. Henos^ 
wliea by any caus«^ Uie qoaatUy ot thia llaki is ii- 
creasedy a tamour is forsseid* which is called bydbooeb 
of the lunida vaginalis. 

^ 220. The tunica aibrngimaimmtdmitslj aaiiuuaii 
the testicle; it is a thick> fibrous memhsane, havis; 
the form of a sac, perforated at its upper exlrwnity 
for the passage of the vas deferens, aiiid ai its pos- 
terior ed^e lor that of i)ie spemiatic veaeels. Tbs 
testicle m a soft mass, formed by the seHiinsfaRns 
tabes, aid divided into several kibes by blood-ves' 
•els. Towards the superior extremity of thia otgn, 
these canals unite in a certain number of tnaki^ 
which traverse tlie tunica aibnginea, and ooastitals 
the vasa efferentia ; these unite into a bundle, sid 
form the epididymis. Lastly, this body terminates 
superiorly in a narrow and tortuous caiml^ caDsd the 
nat dtferent. The testicle, we perceive^ tbeB, is am* 
rounded by the tunica vag;inalis, and thia serous iss 
extends on the anterior part of the spermatic cord; 
hence, in cases of hydrocele of this tunic* this oigai 
is situated at the posterior and middle part of tbs 
tumoar, and consequently the puacture of the acio- 
turn at this part must be avoided, for the fluid wouM 
not escape, and tlie tetticle, probably, be wounded. 

f 231. The tiuperjicial foMcia is continued behind 
the scrotum, as a thin layer of cellulaf tbsoe. Oa 
the median line, it is entirely deprived of fat, aad 
loosely connects the integuments to the sabjaeenl 
parts. ' Laterally, it is thicker, and is attached to ths 
rami of the ischia. Around the anaa, it can 
scarcely be distinguished, for the fibres of the ezter* 
nal sphincter muscle adhere very closely to the skia. 
Dehindthis mu8cle,the superficial Csscia forma oa ths 
median line a smaU baud, which eztaDda from the 
poflerior point ck! iVva v^ydkAm ^<^>^t^^n&qBaasfL\ef 
the coccyx* Lat«ia\Vj, ^^» i^w n fc a g aaswg ^ ^i^dna> 
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tissue becomes looser and thicker, and fonns along 
the -whole extent of the nates an elastic cuthioo, 
which contributes in rrettt measore to give to this 
eminence its vo«nd and projecting: form. From this 
arra nyiom , it happens that the tumoarb which de- 
velop themselves in this part may acquire a consi- 
derable siae, without causing ulceration of the skin, 
and tint ti)e collections of matter in this part rapidly 
extend to tl)e perineum and thigh, unless they are 
•early opened. But the external sphincter muscles 
prevent the separation of the skin in the immedi- 
ate neighbourhood of the anus, as well as the for- 
mation of absceifses in this patt, unless they are ex- 
tremely small and cir6um8cribed. 

$ 292, Immediately beneath the cellular layer of 
which we have been speaking, an aponeurotic mem- 
brane is situated, the thickness and appearance of 
which vary considerably in the different parts of this 
region. Anteriorly, it gradually degenerates into cel- 
lular tissue, and is lost on the scrotum and the fibrous 
covering of the corpora cavernosa. On the lateral 
parts of the perineum it is inserted into the rami of 
the ischia conjointly with the erectores penis. last- 
ly, a little beyond the posterior edge of the transverse 
muscle of the perineum, this cellular aponeurotic 
layer, which may be called the perineal fascia, is 
continued into tlie reoto-wrethral aponettroait, which 
is situated at first deeply in the perineum, then be- 
comes superficial in this point, r.nd coven the infe- 
rior surface of the levator ani muscle. The postc^or 
or anal portion of this aponeurosis is very thin, and 
almost cellular; it sends a great number of white 
filaments into the fatty celluk^ tissue on the edge of 
the anus, and passes beneath the sphincter, to be 
attached to the rectum. Laterally, it is inseited into 
Ihe ischium and the folciform edge of the sciatic liga- 
ment, forming •almost a right angle with the pelvic 
aponeurosis, of which we shall preaetAX^ v^e^. 
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of the pelvii, and presents several openioga for the 
passage of the subcutaneous blood-vessels; that 
through which the superficial artery of the perineum, 
its vein, and nerves pass, is the most important, and 
.is situated near the outer edge of the posterior 
.extremity of the transverse muscle of the perineum. 
This artery, which is one of the terminating^ branches 
of the internal pudic, then proceeds . from behind 
forwards, on the external surface of the perineal 
lascia, where it is surrounded by fatty cellular tissue. 
. On approaching near to the raphe, it sends a great 
number of branches to the muscles and int^uments 
of this part, and then passes beneath the ejaculator 
urinse, to dip down into the septum of the dartos, 
and to be distributed to the scrotum, dartos, and in- 
teguments. But the direction and size of this vessel 
are subject to considerable variations ; lience, it is 
frequently opened in the operation for stone according 
to C8me. For the purpose of avoiding^ this acci- 
dent, it is ad\Used to make the incision from the 
raphe about an inch from the anus to the level of 
the top of the ischium, at an equal distance from the 
ramus of this bone and (he raphe, taking care not to 
get too near to the anus, lest the lower portion of the 
rectum should be wounded. M. Boyer also recom- 
mends to take care not to give the blade of the litho- 
tome cache a direction too much outwania whilst 
the instrument is withdrawn from the bladder* and 
at the same time to return it into the sheath when the 
prostate and neck of the bladder are divided. Whra 
this artery is opened in a person not very fist, the 
orifice of the vessels may be seen in the lips of the 
wound, and seized with the forceps. Near to its 
insertion into the sciatic ligament, the anal portion 
of the urethral aponeurosis presents a small openii^ 
for the passage of the inferior fuemorrhoidal veueb 
and the internal pudic nerve. The inferior bsMnor- 
rboidal artery comes itom vYv^ viiXftttOLl ^udic or the 
iaferior branch of ibia Ne»fe\, wA *Sifc\ Xmumkom^ 
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subcutaneous, proceeds transversely inwards to the 
edge of the anus, where it subdivides^ to be distri- 
buted to this part, and to anastomose with the neigh- 

• bouring vessels. In the operation of fistula in ano, 
it often happens that this arterj, or one of its princi- 
pal branches, is divided, but pledgets of lint are in 
general sufficient to arrest the heemonhage from tliis 
accident. 

The anatomical relations of the perineal fascia 
afford us a satisfactory explanation of several pheno- 
mena which accompany the extravasation of urine 
into the perineum. In fact, the tumours which form 
in this part seldom open externally, but the contents 
make their way to the scrotum. This is owing to 
the resistance which this cellulo-aponeurotic mem- 
brane opposes inferiorly and externally,' where it 
prevents the descent of the tumours on the thigh by 
its insertion into the rami of the ischia and pubes. 
Anteriorly, the ascent is facilitated by the great 
quantity of cellular tissue placed between this i^scia 
. and the layer which unites the scrotum to the sub- 
jacent parts. During the formation of abscesses in 
this part the perineal fascia exerts the same influence, 
and contributes to render the fluctuation obscure ; 
hence, in all these case?^ incisions should be made 
without delay. 

§ 228. Beneath the aponeurosis of which we have 
•been speaking, we find a layer of muscles, composed 

• of the erector penis, ejaculator urinse, transversus 
perinsei, levator ani, and ischio-coccygeus. The 
first of these muscles is an elongated and flattened 
bundle, extending on the parietes of the perineum, 
and attached to the inner side of the tuberosity of the 
ischium; it proceeds upwards, inwards, and termi- 
nates on an aponeurosis, which is continuous with 
the fibrous membrane of the corpus cavemosum. 
Its external surface rests on this body and on the 
.ramus of the ischium ; the intemaV \& ^fcY«xaV«^Vt«\». 
the f raosverse muscles o{ tVve vetuDk<&xim «cA ^>pK^^>^»=*^ 

St ^ 
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vrintt, by a considerabie quantity of fatty cellakr 
tissue, by ressels asid nerves. The efmculator mr^uB 
is a small elongated flattened mascle, exteBding od 
tbe side of the raphe from the aeigbbourbood of the 
amis to the corpus cavernoeom. Its posterior ex- 
tremity is joined near the verge of the anus with the 
sphincter^ levator^ and transversvis mnselee ; the «B- 
terior terminates on the fibrous covering of the cef>- 
pns cavemosum. Its inferior surface i« covered by 
the perineal fascia, the sphincter ani, and erector 
penis; the superior is in relation with the recto- 
urethral aponeurosis, the bulb, a portion of the canal 
of the urethra, and the corpus cavemosum. When 
this muscle contracts, it pushes the posterior pan of 
this canal upwanls and forwards, and compresaes it. 
Hence, i^is possible that the impediments which are 
mot with in thi« point during the introduction of the 
catheter, frequently depend on spasmodic cooiiactioii 
of this muscle. 

§ 924. The tranwerte tmucle ef the perineum, in 
general thin and triangular, is situated at the peate- 
rior part of the perineum, attached in part to the tvfoe- 
Tosity and the ramus of the ischium,above theeieeCor 
penis and coipus cavemosum ; and in part to a 
tendinous line situated on the raphe. Its ftbres tain 
an oblique direction from without inwaids and froai 
behind forwards, are intermixed with the aponeu- 
rotic expansions, and continued forwards to diffeieat 
extents, in different individaals. The iniBrier aar- 
face of thii muscle is covered by the ejaculator arian 
and erector penis, and by the mass of fatty celtalar 
tissue which separates them. Its soperior surf^Me is 
in connexion with the levator ani, the deep branch of 
the internal pudic artery, and the perineal portioii ef 
the reotO'-uvethral apimeurans. This fibrous nMmbrMe 
joins the perineal fascia behind the posterior edge of 
the trensversus muscle, and is contraued poateriorijr 
OD the inferior surface o( iihe \e^«.\At «nl. knknniftkf, 
it ifnttached to t^nuBi ^ Vbft Siw^iab «b4 ^f^Nrn^ 
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and beneath the symphysis of these bones, above the 
insertion of the roots of the corpora cavernosa. 
About an inch from the arch of the pubefl^ we ol»- 
senre an openings destined to give passage ter the 
membcaBOiis portion of the urethra, and froai the 
edg^s of whieh a prolongation is sent off on the memr 
braaons portion of this canal. In front of this open- 
ing the recto-urethral aponeurosis appears to doable 
on itself, and form between its two layers a thick 
bundle of yellow fibres, extending transversely be- 
hind the symphysis pubis, and called the subpubic 
ligament. This ligament occupies the anterior part 
of the arch of the pubes, to the extent of half an 
inch : its inferior edge is thick^and generally straight; 
sometimes it is slightly curved. Most surgeons at- 
tribute to this anatomical arrangement the obstacles 
which the point of the sound so frequently meet* 
towards this part of the canal of the urethra ; but 
from recent investigations it appears that they depend 
on different causes. 

The inferior surfisice of the recto-urethral aponeu- 
rosis is in relation with the transverse muscle of the 
perineum, Cowper's glands, and the roots of the cor* 
pora cavernosa; the supeiior is separated from the 
pelvic aponeurosis by the prostate gland. Lastly, the 
superior branch of the internal pudic artery proceeds 
from behind forwards between the two layers of this 
aponeurosis. 

^ 935. The lewUor am forms with its fellow and 
the iftchio-coccygei muscles a kind of concave floor, 
which complete the lower wall of the abdomen, beings 
merely perforated for the passage of the extremity of 
the rectum. This thin and irregularly quadrilateral 
muscle is attached to the inferior and posterior parts 
of tlie symphysis of the pubes,to the horizontal ramus 
of this bone, above the obturator muscle, and to an 
aponeurotic arch, extending from the inferior and in* 
temal parts of the body of the pubes, to the s^ine of 
the ischium, and formed bN \ke aft^\aXAOTk.Q\.^^c>fc"^^*=^ 



316 PELVIC REGION. 

layers of the pelvic aponeurosis. From these differ- 
eDt points the fleshy fibres of the levator ani descend 
from -without inwards; the posterior terminate on 
the^lateral and inferior parts of the coccyx ; the cen- 
tral ones unite with those of the opposite side on a 
kind of tendinous raphe^ placed on the median line. 
Lastly, the interior are continuous with those of the 
opposite side and -with those of the sphincter, near 
the margin of the anus. The posterior border of 
this muscle is contiguous to the inferior edge of the 
ischio-coccygeus ; the anterior, inclined downwards 
and inwards; passes on the prostate and the bottom 
of the bladder, embraces the lateral part of tlie 
rectum, and joins its fellow. The posterior layer of 
the aponeurotic arch, of which we have been speak- 
ing, descends on the inner surface of the obturator 
internus, between this muscle and the outer surfiaco 
of the levator ani, and is attached anteriorly to the 
bottom of the obturator foramen, and interiorly to the 
gieat sacro-sciatic ligament (especially the free edge 
of its falciform fo]d,and even to the ramus of the pubes, 
forming almost a right angle with the recto-urethml 
aponeurosis. The triangular space comprised between 
these two aponeurotic layers is filled with fatty cellu- 
lar tissue, and is about an inch in extent at its broad- 
est part, and an inch and a half in length. Abscesses 
which appear at the edge of the anus generally form 
in this part of the pelvic region ; hence, they must be 
opened early, to prevent the denudation of the rectum, 
for if the complaint be left to itself, a lai^e hollow 
would be formed, having for its outer wall the fibrous 
prolongation of the pelvic aponeurosis, which is 
firmly attached to the pelvis, and for its inner wall 
the levator ani and the rectum, the situation of 
which constantly varies, according as it is full or 
empty. After opening abscesses of this part the in^ 
teguments unite with difficulty, and the cicatrizatioa 
iM alow and tedious. 
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§ 926. The ischio-coccygeus, siluated behind 'and 
in front of the preceding, is triangular, aod attached 
by its apex to tbe spine of the ischium ; by its base 
to the edge of the coccyx, and the lower and lateral 
portions of the sacrum. Posteriorly and inferiorly it is 
in relation with the tioo sacro-scialic iigaments. The 
largest of these ligaments, thin, triangular, and di- 
rected obliquely from wiihin outwards, above down- 
wards, and a lillle from behind forwards, is attached^ 
in part, to the posterior and inferior spine of the 
ilium, the sacrum and edge of the coccyx, and in part 
to the tuber ischii. The posterior surface of this 
ligament gives attachment to the glutseus maximus ; 
tlie anterior is in relation with the lesser sacro-sciatic 
ligament, the obturator internus, and the pudic vessels 
and nerves. 

§ S27. The internal pudic, d. branch given off by the 
internal iliac, or ischiatic, leaves the pelvis by thegreat 
sciatic notch between the pyriformis and posterior edge 
of tlte levator ani, close to the great sacro-sciatic liga- 
ment. It then proceeds downwards, passes between 
the two sacro-sciatic ligaments^ bends on the anterior, 
and proceeds horizontally forwards and inwards aloqg 
the internal surface of the ischium, between the ob- 
turator internus and levator ani muscles, about an 
inch and a half from this opening: near the posterior 
edge of the transverse muscle of the perineum, this 
vessel divides into two branches; the inferior one 
proceeds in the manner we have already said ($ 233.); 
the superior traverses the transverse muscle of tbe 
perineum, and proceeds forwards along the ascending 
branch of the ischium, between the two layers of the 
recto-urethral aponeurosis, to reach tbe roots of tbe 
corpora cavernosa, when it divides into the dorsal 
artery of the penis and that of the corpus cavernosum. 
Almost immediately after its origin, this vessel gives 
origin to the transverse artery of the perineum, which 
pasfies inwaidt and forwards towards the bulb qC ^Jb^ 
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uiethra, and becomes more superficial the nearer it 
approaches this part. This artery must frequently be 
divided in the operation for stone; but the hsemor- 
rhage from this vessel is never attended with serious 
consequences, and may be always arrested bypled^ts« 
The division of the deep branch of the pudic artery 
would be a much more serious occurrence, on account 
of the size of this vessel and its deep situation. The 
internal pudic itself ought very rarely to be divided, 
for this can only be done by carrying the incision 
much farther outwaMs and backwards than is neces- 
sary in the lateral operations for stone. 

$ 228. The anterior extremity of the musculo-apo- 
neurotic layer, of which we have just been speaking, 
lodges in its substance the roots of the corpus cavern 
nosum. This organ is principally formed of a fibrous 
covering and a spongy tissue, and gives to the penis 
its form and dimensions. The anterior part is nearly 
cylindrical, and terminates in a kind of truncated con'e^ 
which is united to the base of .the gland ; its posterior 
portion is bifurcated to the extent of about two inches. 
Each of these divisions, which are called the roots of 
the corpus cavemosum, is attached to the internal 
base of the rami of the ischium and pubes, and ter- 
minate by a very thin extremity near the tuber ischii. 
In front of the lower portion of the symphysis of the 
pubes, they unite, and leave between them a triangu- 
lar space, which lodges the canal of the urethra and 
fatty cellular tissue. On the dorsal surface of the penis 
we find a longitudinal sulcus lodging the dorsal arte- 
ries and veins. The dorsal artery is one of the ter- 
minating branches of the internal pudic (§ S27.) ; ic 
traverses the recto-urethral aponeurosis in front of 
the opening which gives passage to the urethra, pasaes 
beneath the pubes, through the suspensory ligament 
of the penis, and proceeds parallel to the artery of the 
opposite side, to very near the gland, where it tenhi-' 
nates, T^ veins which accompany it un^te to fom 
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two large trunks, which go to those of the bladder, 
after receiving the branches coming from the eMirotum, 
&c. The suspensory ligament of the peifiis is a tri- ' 
angular fibrous fold^ which is attached to the iitftftior 
part of the symphysis of the pubes, and termiffafe^ 
mferiorly by uniting with the fibrous membrane on ' 
the dorsal surface of the penis. If the person ii in 
the erect, or in a completely horizontal position, thef 
anterior wall of the abdomen is put on the stretch, as 
well as this ligament and the integument covering the 
penis. Under such circumstances, the penis ^ rests 
against the symphysis of the pubes, and the spongy 
portion of the urethra describes a marked curvature 
in passing beneath this bone. But on relaxing the 
muscles of the abdomen, the suspensory ligament of 
the penis allows of this organ being separated a little 
from the pubes, and by this means the curve is nearly 
destroyed. On the inferior surface of the corpus 
cavemosum, there is also a longitudinal groove ; it is 
deeper than the superior, and lodges the anterior por- 
tion of the canal of the urethra. The fibrous mem- 
brane which envelops the corpus cavernosum is in 
general very thick and strong, especially near the 
pubes; the white fibres which form it interlace with 
each other, and with those of the periosteum of the 
pubes, and the aponeuroses which are attached to this 
bone. Lastly, at the anterior extremity of the penis 
we find between them numerous lacunae for the pas- 
sage of the blood-vessels. The interior of this fibrous 
membrane forms a kind of canal, divided by an in- 
complete longitudinal septum; from this a great num- 
ber of filaments are given off, which intersect one 
another and contribute to form, with the veins and 
arteries of this part, the spongy tissue ; the numerous 
cells of which communicate with these vessels, and 
become filled with blood during the erection of the 
penis. The arteries of the corpus cavernosum, which 
are the terniination of the deep branch of the iur 
temal pudic, occupy the centre of the lateral parts of 
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the ipoi^iry iiisue of the penis. Hence^ in amiNita* 
lioQ of vhis or^;aD, the vesscb reqairing to be tied, 
must be sought for ia this part of the stump a« weU 
as near iis superior sur£ice. Some of the lymphatic 
vessifls of the pcDis terminate in the glands in the 
pelvis, but tl^ greater part go to those in the groin, 
by which the occurrence of swellings and buboes, 
when chancres, and olher irritating ulcers exists wiU 
be explained. 

§ 289. The caficU of ihe uretkreL, situated in part 
on the inferior surface of the corpus cavemosum, ex- 
tends from the extremity of the penis to the neck of 
the bladder, passing l)eneath the symphysis of tike 
pubes, and aliovc ilie inferior extremity of the rectoin; 
Its length is in general nine inches, but it may vary 
from seven lo eleven inches. The direction of this 
canal varies according to tho situation of the penis, 
and the full or empty state of tlie bladder and rectum. 
When both these viscera are distended^ or iaflaied 
with air, for instance, and the penis ha^gs dGw% the 
urethra forms three curvatures ia the fom^ of an S; 
but if, on the contrary, this organ is raised towaids 
the abdomen, one curvature only remains, the con- 
vexity of which is turned downwards, and then almost 
entirely disappears, when the bladder and lectam am 
empty. Lastly, if tlie penis were carried forwards so 
as to form, with the trunks an an^le inclined down- 
wards of about sixty degrees, the urethra is tendered 
nearly straight, being directed obliquely from before 
backwards, and above downwards. These differences 
explain how it is possible to introduce into the blad- 
der, with the same ease, curved and straight sounds; 
but we shall return to this subject. The dififerent 
portions of the canal of the urethra present very le- 
markable differences, in relation to their diameiei 
and organisation; we observe prostatic, membra- 
aou$, bulbous, and %v^ii%^ v^tUons. The spongy 
jMirt oi the urethra ex.WndA It^vi^CividsMBio^ ^ ^^ips 
glaod to the bulb NibiOtv u i>x^^v^\a>^^Qft-^iitwau 
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below the angle of the union of the root of the cor- 
pds cavernosum, about an inch from the anns. The 
gland to which we refer, ($ 318.) terminates anteriorly' 
in the spongy portion of the urethra. The erectile tis- 
sue, which constitutes thispart^is continued posteriorly, 
and surrounds the whole of the circumference of the 
urethra as far as the bulb ; beyond which even it is 
continued; as we shall presently see. It is surrounded 
by a very 6rm, fibrous membrane^ which increases in 
thickness as it approaches to the bulb, and becomes - 
contracted towards its centre. Lastly^ the posterior' 
and inferior surface of this membranous portion \» 
connected to cellulw tissue^ which separates it from 
the rectum posteriorly, (he bulb anteriorly, and the- 
recto-urethral aponeurosis inferiorly. 

$ 280. The btUb of the urethra, examined exter- 
nally, appears formed by an oblong dilatation which 
terminates posteriorly, the spongy tissue that sur- 
rounds the anterior portion of this canal. This 
enlargement is continued posteriorly below the ure- 
thra, and is united to the inferior extremity of the 
rectum and sphincter muscle by thick and serrated 
cellular tissue. It is separated from the integuments 
only by the ejaculator urinse and perineal fascia; 
hence, it can be easily felt through the skin. 
The superior surface of this portion of the spongy 
body presents a sulcus, which lodges the urethra, 
being continued anteriorly with the kind of sheaths 
which surround this canal, and terminated poste- 
riorly by a band formed by the fibrous membrane, 
enveloping the spongy tissue. Laterally, this 
part is in connexion with the ejaculatores urince, 
and the roots of the corpora cavernosa. Superiorly, 
it corresponds to the glands of Cowper, the extre- 
mity of the membranous portion of the urethra, and 
the recto-urethral aponeurosis. The glands of 
Covoper are small oblong bodies, of the size of a pea, 
and a reddish colour, placed parallel in front of the 
p^ostate^ on the sides of VIqb \^t«\.\a»L) w^ \Jq«^^ ^^«*^ 
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ejacalatoret^ m'lBm, £aeb of these bodKet if pto^ k te d 
with an excretory duet, which proceeds oUiqvaly for- 
wards and inwards into the spongj tisstie of the are- 
thra, and opens into this canal after a course of about 
six lines. 

4 331. The membranons portioo of the metfaia is 
separated from the balb bj its posterior, a«d the 
spongy pert by its superior sai&ce, about six lines 
from the sym|)hysis of the pubes. It then proceeds, 
obliquely upwards and backwards, so as ta Coras a 
curve with the portion of the spongy body» whicb is 
continued posteriorly towards the anus. The carra* 
ture of the urethra in this spot {m much diminished, 
when the peni» is stretched out, and does not theft 
offer any opposition to the introduction of stataighft 
sounds into the bladder. This portion of the nieCbFa 
is joined by firm cellolai tissue to the space betwees 
the roots of the corpora caTernosa, as well as to tha 
posterior ligament of the pubes^ and trarerses the 
opening of the recto-urethral aponeurosis. It is tfaea 
surrounded by the most anterior fibres of the levatiw 
ani which are attached to the symphysis pubis, and 
is regarded' by some anatomists as forming a distinct 
muscle. A fibrous prolongation^ which arises froHk 
the edges of the oiiening in the recto-urethral aponeu- 
rosis, surrounds itf and this becomes cooiinuoos with 
the fibroQs covering of the prostate. Lastly, the pos- 
^ terior and inferior surface of the membranous portion 

is united to firm and fibrous cellular tissue, which se- 
parates it from the rectum posteriorly, the ^bulb io 
front, and the recto- urethral aponeurosis. 

§ 383. The superior extremity of tbe urslhrn is 
surrounded by the prostate gland to the extent of 
about an inch and a half, and has the form of a cone, 
the apex of which is directed forwards. It is placed 
behind the symphysis of the pobes, and is attached to 
the rami of these bones by the anterior ligaments of 
the hiadder* In the firsV ^\«ice, it. v^ocecds oUiqoely 
from above dowiiwaxd»» am^ Y^^XvvcA ls>v«vK^>^\K^ai^ 
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la tfaoecoDd, il becomes oblique (com bdow nptmda 
am) from behind forwards. 

Ttte praMate la fanned of tbe atBemUage ofngitM 
Bumber of mDooui folliclei, iacloged in en eponenro- 
tie meTDbrane. IM size varies according to tbe «ge 
of the individual; bul its focm is alwajs that of B 
flattened cone, the base of which is holloved and 
tamed backwards, and the apei directed forwards, 
UhJ tenninatiDg ia the membnuious poftion of tbe 
antbra. In ■« adult its height is (^utdiirteen lines 
on the median line, and its breedtb nineteen lines j it 
is about ten or tweJve jines thick near ks base. Iib 
axis is nearl J horiioDlal and directed obliqaelj down- 
ipards and forwards. Its superior surface is covered 
bj the portion of the pelvic apoaeurosis, which is 
calked the inferior li^ment of the bladder, and is 
■epareted from six to eight lines from the eymphysii 
of the pubes. Interiorly, it is joined to the rectum and 
to the reclo-nrelbml aponeurosis by condensed cellu- 
lar tisiue. Lastly, its base surrounds the neck of the 
bladder, and forms on the sides a more considemble 
projection than in any other part. In general, this 
gland is peTforaled from iu beae to the apex by a 
canal, the centre of vrhich is larger than its extremi- 
ties, and is also traversed by the posterior portion of 
tbe urethra. Sometimes the lateral lobes of tbia 
gland do not anile above the urethra, which is only 
lodged in a kind of sulcuB. In most persons, how- 
ever, this canal is situated from seven (o eight linea 
from the middle and iai'erior part of the prostate, 
about eight line* from the onter, ten or elevenfron its 
■oaterand lower, andtbree or foar from itsapperparu. 
The middle and lower portim of this ^nod extendi a 
little beyond the two laterSl parti, and conitilates 
«hat Sir a. Home calls ibe middle lobe of tbe pros- 
tate. Wlten this body becomes enhtn^, it pushes 
the lower portion of the neck of the bladder back- 
wards, and tbe corresponding portion of the nnthiB. 
fcnwnli, BO m contidentU; ^* wwKywm'kiia 'ax*'. 
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and to render the introdactioD of a sound or catheter 
very diflicult. At other times this canal is flatteoed 
by tl-ie enlarg^emcnt of the lateral lobes : hence, Sir 
£. Home conceives a morbid state of the prostate to | 
be one of tlic most frequent causes of retention of 
urine. 

§ 888. The va$a eferentia also traverse the sub- 
stance of tlic prostate ; they are formckl by the junc- 
tion at an acute angle of the vaaa deferentia, with the 
excretory ducts of the vesiculs seminales. Thes 
canals arc of a conical sliape, about an inch in length, 
and proceed in a parallel direction forwards and in- 
wards into the substance of the gland^ to open on the 
inferior surface of the canal of the urethra, where they 
ara surrounded by the excretory ducts of the prostate. 
The vesicul€B semvialen are two membranous sacs, of 
a conoid shape, about two inches and a half long, and 
half an inch broad towards their base. They are si- 
tuated in amass of fat behind the prostate^ above, and 
.in front of the rectum, to the inner side of the leva- 
tores ani muscles and outer side of the vasa defe- 
zentia. Taking an oblique course from without 
inwards, and above downwards, these vesicles become 
separated from each other posteriorly, but their 
apices are long and narrow, and are only separated by 
the vasa deferentia to which they are united. Lastly* 
these ducts pass from before backwards, and within 
outwards, then change their direction and ascend on 
the sides of the bladder, to leave the abdomen by the 
ioguinal ring. 

$ SS4. The canal of the urethra^ the external con- 
figuration and relations of which we have jast consi- 
<lered, is lined internally by a mucous membrane, 
which is continued forwards with that which covers 
the gland; and, posteriorly, with the membrane 
lining the interior of the bladder. The diameter of 
this canal is not the same in all its extent ; imme- 
diately behind its enVetivaX o\\^^^, "vtXscvcVi \&.Tather 
narrow, it preaenta «i CWaXaSAoxi, t^JO^A ^o«(<x •mi»^ 
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eviarii. Beyond ih'is point (he spongv poition of ihe 
urethra iDCTeqees in size, and its diameter, at the 
posteiioi pari, according lo M. Liarraac, U from Ave 
to seven lines*. Immediately above the bulb, the, 
membraDoua portion considerably contracts; at the 
spot vhere it liaverses (ha leclo-urethral apoDeu- 
roais, il« breadth ig scarcely from two tij three lines 
and a half; but near the prostate its diameter ii 
/rom foui lines and a half to five lines. Lastly, the 
pToilatic portion of the urethra ia ftom Tout to five 
lines and a halF broad at its centre, and from three lo 
fout lines at its extremities. Moreover, it is evideni. 

The inferior aurlace ot the catlat of the urethra i> 
perfectly unoolh neai (he gland, but in the rest c^ 
the spongy portion, we observe folds and small mu- 
cous follicles, the openings of which aje situated on 
the median line and directed forwards. At tije point of 
junction between the bulb and tlie membtaaous por- 
tion of (he urethra, where this canal is most con- 
tracted, the orifices of the excretory ducts of Cowper's 
glands are situated. Lastly, towards the superior ex- 
tremity of the prostatic portion, (he paricles of the 
urethra presents a small eminence called (he veru- 
taonlaTium- The point of (liis eminence is perforated 
by the openings of the vasa efferentia, and od its sides 
are arranged, in the form of a semicircle, the openings 
ofthecicretoryductsofthe prostate. This ridge divides 
(his part of the lower parieles of the urethra into two 
grooves, behind which there is generally a transverse 

■ Accordlnc to Sir E. Hdhic, tl» dismet.r of this porlkm of 



Tpmx, itabrudth i« fDnrliueAin (b« two individD^lfl. Lattlf. ■ 
lix loah^B iii luHS Dflsi (he bulb, it it horn levM liiin to tem 
liDM sad a flutter. 
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projection which unites at right angles with the vera- 
montanum, and establishes the boundary between the 
bladder and urethra. Hence, it is more generally in 
one of these lateral foss8e,that the point of the instru- 
ment slops in the introduction of the catheter than 
against the kind of valve formed by the mucous mem- 
brane round the openings of the vasa efiferentia. On 
passing the finger over this part of the urethra, whilst 
the canal is kept on the stretch with the other^ there 
may be felt near the bulb an enlargement ; but a little 
beyond this the finger will be stopped by the flbroas 
edge at the commencement of the bulb. (§ 2.^0.) M. 
Amusat, who has particularly noticed this fact, attri- 
butes to this condition of the urethra, and not to the 
recto-urethral aponeurosis, the impediments so fre- 
quently experienced in this spot in introducing an 
instrument into the bladder, and the false passages 
which are so frequently formed. In pursuing the ex- 
aminations of the membranous portion of the urethra* 
nothing remarkable is met with unless the prostate be 
diseased ; for then the demarcation between this body 
and the part of the canal situated below it, may be 
distinctly felt. But when the finger reaches near the 
bladder it is again arrested by a transverse band, formed 
by the fold of the mucous membrane, which is raised 
by the sphincter muscle of the bladder and the pro- 
state ; this is the transverse ridge, situated above the 
Terumontanum, and of which we have already spoken. 
The superior wall of the urethra presents also nume- 
rous lacunae on the median line; but it essentially 
diflfers from the inferior in having no depression. On 
gliding the end of the finger along this wall no oppo- 
sition is experienced, excepting in front of the open- 
ing of the recto- urethral aponeurosis ; with this ex- 
ception, the finger easily gets into the bladder. Hencei 
3f. Amusat recommends the end of the instrument 
to be carried along the npiper wall of thfe urethra 
when the surgeon wishes lo VoXiq^ml^^ oti^ yo^ the 



i 
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bUHder, sinceiat the inferior part, there are two ob- 
itadei) the one. the Hbruus cul-de-sac of (he bulb, 
the other at Ihe poateiior part of tlie proitale. 

J 339. The bladder, a musculo-meinbraiiDiii MM, 
desiined lo lerve as a reiervoir for the urine, ia a con- 
linuation of the canal at which ne have just spoken, 
and occupies the anterior and superior part of the 
pelvii. In theadulL, theFormof Die bladder is co- 
noid, and ill (iie rslherconaiderHble ; nlien it is dis- 
tended by the urine, it is raised above iho level of the 
■ymphysis pubis, and becomes oblique from above 
downwards and fram before backwards. When, on 
the contrary, it is empty, it falls to the bottom of the 
pelvis, passes a little lo the left, and is puthed to- 
wards the pubes, and in the same direction as Ihe 
membranous portion of the urethra, according as Ibe 
lecium ii full or empty. In infants, the bladder is 
cylindroid, and is elona^ated from below upward*. 
Hence, although it forms a considerBble projection 
above the superior aperture of the pelvis, ill inferior 
exlremitj and the prostate retain their natural situa- 
tion, and the direction of the canal of the urethra ap> 
pears the sameas in the adult. 

The inferior portion of the bladler is called ita 
neck, and is continuous with the prostatic portion of 
the urethra. The demarcation between these two 
parts is seldom well marked, except at the lower part 
of tlieit internal surface. Before end on the sides, the 
neck of the bladder is surrounded by some loo*e 
cellular tissue, which lod);es a kind of venous pleiu^ 
and separates tliia organ from (he symphysis pubis, 
the levator ani muscle, and pelvic aponeurosis. 

Posteriorly and icferiorly, it ia in relation with die 
rectum, and is continuous with the funilna of the 
bladder, which is bounded posteriorly by a fold of 
peritoneum ; this membrane eitends from the bladder 
Id (he rectum, the taieral portions of which it iaii» 
to the sacrum. This part o( the Wa44ci "» w^.miH.'^S*^ 

cooDecled with the Dieina, ■«»» 4«Set*6.'i\'»-*^*-'*™' 
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culse sem 'males. The vesiculae seminales, directed 
obliquely from behind forwards, and from wit\ioiit in- 
-wards (§ 233.)) divide the fundus of the bladder into 
three portions; the two lateral, convex, and situated 
on the outside of the vesiculse^ are separated from the 
levator ani muscle by a great quantity of fatty cellu- 
lar tissue. The middle is triangular, and situated be- 
tween the vesiculae ; its base, turned backwards, cor- 
responds to the peritoneum, and its apex, directed 
forwards, is contiguous to the prostate. Lastly, it is 
intimately united to the middle part of the rectum, by 
cellular tissue. An exact knowledge of the relations of 
this part of the bladder with the rectum and vasa eff&- 
rentia, is of great importance to the suigeoDy as we 
shall soon see, when speaking of the recto-vesical 
operation. 

The superior surface of the bladder is covered to a 
great extent by the peritoneum, and is in relation with 
the small intestines. Towards its centre, it is conti- 
nuous with the urachus, a kind of fibrous cord, which 
ascends, between this membrane and the linea alba, 
to terminate at the umbilicus, where it joins the 
abdominal aponeurosis. ($ 188.) The umbilical 
arteries, which arise from the internal iliac, proceed 
obliquely forwards and inwards, and around the 
lateral and superior parts of the bladder, before they 
make a curve, in order to ascend towards the umbili- 
cus, and join the urachus. Lastly, the anterior part 
of the superior surface of the bladder is not, in 
general, covered by the peritoneum; for this mem- 
brane, when it reaches in front of the insertion of. the 
urachus, proceeds upwards, and rests on the posterior 
surface of the parietes of the abdomen, some dis- 
tance above the symphysis pubis. Thus the anterior 
■ surface of the bladder is never covered by the peri- 
toneum, and if ihis viscus is distended, so as to make 
a projection above the pubis, it is directly in contact 
with the rectus muscle. Behind the symphysis 
;pubis, the anterior surface of the bladder is covered 
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by a great quEialily of faity cellulaT tianiG, and reals 
inferiorly on (he ■uperior and poslerioi edge of Ihe 
pcoitale. Laslly, it ia atlachud la the pubis by the 
anleiioT ligament of the bladder, a small flbrous 
ihrath, belonginc to (he pelvic aponeurosii. 

The interior or the bladder ia lined by a mucous 
metnbiane, which ia cuntiDuoua with that of the 
>ite(hfa, and pcesenti, in a elate of conlraclion, b 
great numher of rugv. When the flestiy bucdlea of 
the bladder are developed, Iheae lugHt may alwaya be 
observed, together wilh some elongated projectipni, 
inlecaecline' each other in different directiona, and 
■epaiated by cell*. The eiiatence of tbeae bundles 
appears lo favour very much Ihe formation of urinary 
calculi, which often cause the dilatation and length- 
ening of llie cella. and traniform them into cut- 
de-BBCs. The calculi are lodged in these, increase in 
aixe, and cannot escape, in order to become free in 
tlje cavity of Ihe bladder. Thia ariaagemeot ia. then, 
one of the cause* of the formalioa of encyaled calculi. 
The funduB of Ihe bladder is titualed on a plane less 
elevated than ita urethral opening; heoce, when a 
■ouDd ia introduced into ihia viscua, in order lo 
ascertain Ihe existence of a calcolus, the point of Ihe 
inilniment nitisl be carefully depreiaed, and carried 
flom right to left, 10 aound the moat dependant part 
of ihe bladder. A smooth triangular space is here 
observed, about an inch long, the anterior angle 
of which corresponds to the origin of the urethra, and 
the posterior lo the opening of the ureters*. The 
oriBces of the nreleis are narrow and oblique ; Iha 
canals pass outwania and backwanta, between the 
tunica of ihe bladder, and after a conise of about an 
inch, pass from the walls of this viscua, to aaeend 
towarda the Icidney?, as we have before *Bid.($ SI 6.) 

$ aS6. From the anatomical delaib which we have 
given id Ihe preceding paiagraphi, it appears that 

• Iti*cBlMfrv'>t«Ai'i>«<l>T tbaFnacksDalomiati. 
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there are three different spots at vhich the bladder 
may be opened, either for evacaating the urine^ or 
extracting calculi ; the tirst is at its anterior and snpe- 
rior surface above the pubes ; the second, at its infe- 
rior and anterior part, through the perineuna ; and the 
last, at its posterior and inferior part, by the rectum. 
Wc shall defer the description of this last operation 
until we speak of the rectum. In order to perform the 
high operation, or that above the pubes, it is neces- 
sary that the bladder should rise above the superior 
edge of the pubes, which does not take place when 
this viscus is empty ; hence, it is necessary to begin 
by distending it with injections, or waiting till suf- 
ficient urine is accumulated to produce the desired 
effects, or by elevating the anterior and superior 
part, by means of a sound, the point of which must 
be made to glide from below upwards, against the 
posterior surface of the pubes. The external in- 
cision must be made vertical, on the median line of 
the body, immediately above the pubes, and about 
two inches in length. Then the linea alba must be 
divided, taking care not to open the peritoneal 
cavity. The surgeon conmiences by making an 
opening about two or three lines immediately above 
the pubes, in the spot which corresponds to the space 
which we have before described as being filled with 
fatty cellular tissue, and bounded inferiorly and pos- 
teriorly by the bladder, and superiorly by the peri- 
toneum, which is reflected on the wall of the abdo- 
men only at a certain distance above this bony arch. 
A grooved director is then introduced between the 
aponeurosis and peritoneum, which serves to g^ide 
the knife in the division of the linea alba. LasUy, 
, the operator endeavours to feel with his finger the 
extremity of the sound, before introduced into the 
bladder, and then divides the anterior wall of this 
oi^gan. This method of operating is superior to 
others^ sirxe no taVaV YisimQwVvQ^^e is to be feared, 
and because the suig^ou coxi tsa^ea »i \BK^s^>as^Qix 
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opening without fear of waunding an; imporant 
part, and cao, consequeotlj, eilract Ihe Isigest cal' 
cull. On tlie other hand, from the anatomical rela- 
tions of the different parte, this mode of operalii^ 
is not altogether free from objectioni. In fact, the 
irrimiioQ cauied b^ the preitence of a calcului io the 
bladder sometimes produces such a stale of perma- 
nent coDtiBclion of thia viscus, that it becomei 
impoBBiblc lo dilate it eo as to make it project 
above (he pubes, and (o •epatate the peritoaeum 
sufiicienll^ from the parletes of the abdomen, >o 
that the initrument shall not traverse this mem- 
biane before it penetrates into the urinary bladder. 
Then the urine, escaping vith greater facility hj the 
wound than by the canal of the urethra, comes awaj 
for a long time bj this opening j or it may, in con- 
sequence of the wound of the lines alba and that of 
the bladder not being parallel, pass into (he cellular 
tissue of the pelvis, and cause very lerious sjmptomi. 
To nsoid this occurrence, some surgeons have ad- 
vised the making, at the same time, an opeoing into 
the neck oF the bladder, bj Ihe periDcum ; but it 
would appear, fiom Sir E. Home's observation, that 
the presence of a catheter in the bladder would be 

i 331. The lateral operation forstone has been mo- 
dijled by a great number of surgeons; in the mode 
employed bj moat of tlie old French surgeons, the 
skin of the perineum is divided on the left side of 
the raph^, and parallel to it, from the scrotum lo 
about a finger's breadth from the anus. The urethra 
is then divided to an eiteni equal to that of the eiler- 
rul wound, and the rest of tbe canal is dilated, or 
rather torn, lo peaetiale into Ibe bladder. The inci< 
sion of the spongy part of the urethra cannot serve in 
any degree for the extraction of tbe stone, and would 
ofien cause infiltialion of the blood and urine inlo 
the cellular tiKue of thesctotum. Hence thu a«*bfi^ 
is Bl preieat ebaodqbed. \u ft» \a,'«i*!». t.v«>''»»»' 
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the suigeon begins the incision of the integumenta at 
the laph^, about an inch in front of the anus, and ter- 
minates it between this opening and the tuber iscbii. 
The fatty cellular layer comprised between the erector 
penis, as well as the fibres of the transversus perinei 
muscles, is then divided ($ 394.) ; after which the mem- 
branous portion of the urethra, the lateral part of the 
prostate gland, and the neck of the bladder. From the 
manner in which we have seen the bulb of the urethra 
continued posteriorly, from the point where the mem- 
branous portion is separated from the spongy portion 
of this canal, it is evident that it is scarcely possible 
to avoid dividing this part. This is always useless, 
and may even be troublesome on account of the great 
number of vessels which pass to this part. In order 
to avoid it with greater certainty, some surgeons advise 
the operator to push the internal lip of the wound 
inwards with the thumb of the left hand» and to cut 
on the nail of this finger. A division of the trunk of 
the internal pudic artery would be a much more 
serious occurrence ; but this is very rare, for, to reach 
this vessel, the incision must be extended downwards 
and outwards, and even as for as the bony parts of 
the pelvis, against which the artery rests ($ 297.) If, 
on the other hand, to avoid this accident, the opera- 
tor does not carry the incinon with a sufficient de|;;ree 
of obliquity outwards, he runs the risk of wounding 
the rectum. The direction which ought to be given 
to the incision of the prostate, and its extent, are also 
points of the greatest importance for the success of 
the operation. As Scarpa justly observes, the opera- 
tor must take great care to divide the base of this 
gland to the extent of eight lines, as well as the orifice 
of the bladder, and a portion of this viscus. For, if 
the prostate gland be completely divided, the lips of 
the wound would not be kept in contact posteriorly, 
and nothing would oppose the infiltration of the unne 
in the surrounding cellular tissue* It is always neces- 
sary then to leave a small portion of the posterior 
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edge of the prostate untouched, whilst the top of this 
gland ought to be completely divided, for this is the 
part which most opposes the extraction of the stone. 
The direction of the incision, according to Scarpa, 
ought to be obliquely down wards and outwards; so as 
to make with the axis of the neck of the urethra and 
prostate gland an angle of sixty-nine degrees. For a 
larger opening can in this way be made, with safety 
to the patient, than by carrying the incision directly 
outwards, as M. Boyer advises, in order to avoid the 
rectum and pudic artery. 

Lastly, in the transverse, or bilateral operation, the 
surgeon makes a semi-lunar incision, the centre of 
which is situated in front of the rectum, behind the 
bulb, and the extremities of which are turned out- 
wards and backwards towards the tuberosities of the 
ischia. Then the membranous portion of the urethra is 
opened and the incision extended from right to left in 
the substance of the prostate ; so as to form a triangu- 
lar flap, which contains the vasa efierentia and veru- 
niontanum, and the inferior half of the prostatic por- 
tion of the urethra. By this means« an opening much 
larger than by the lateral operation is obtained, and 
the injury of the ducts of which we have just spoken^ 
is more certainly avoided ; there is no haemorrhage 
of importance to be dreaded. 

§ 988. The rectum terminates inferiorly the laige 
intestines, and occupies the posterior part of the 
pelvis. It is a continuation of the sigmoid flexure of 
the colon, and begins on a level with the sacro-ver- 
terbral articulation of the left side ; at first a little 
inclined from left to right, it soon becomes vertical^ 
and describes a curve, the convexity of which is 
turned backwards, and corresponds to that of the os 
sacrum. Lastly, when on a level with the inferior 
extremity of the coccyx, it curves backwards, and 
terminates at the anus, situated at about an inch 
in front of this bone. The rectum is cylindrical in 
the greater pfirt of its exteot> but near its inferior 
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extremity y it presents a dilatation, and it sarr 
rounded by a great quantity of fatty cellular tissue. 
The anterior surface of this intestine is separate^ 
from the membranous portion of the urethra by a 
triangular space, the base of which corresponds to 
the integuments of the perineum, and the apex to tha 
prostate. The oblique direction of this part of tha 
rectum very much influences the complete success 
of the operation for stone : in fact, when it is con- 
tinued forwards, and when the dilatation, of which we 
have just spoken, is well marked, it often becomes 
difficult to avoid injuring it^ especially in the bilate- 
ral operation. Above this point, the rectum is in rela- 
tion with the vesiculse seminales, the prostate, the 
vasa deferentia, and bottom of the bladder ($ 335.), 
I and above which the fold formed by the peritoneum is 

situated, which passes from the bladder to the rectum* 
It i& evident then, if the external sphincter of the 
anus and inferior portion of the rectum be divided 
on the median line, and in the direction of the raph^, 
the inferior surface of the prostate will be exposed, 
and it will then be easy to separate with the finger 
the intestine from the bladder, and open the bot- 
tom of this viscus, or the prostatic portion of the 
urethra, on the median line, and penetrate into the 
bladder by its neck. By following the first mode, the 
operator must take great care not to extend his inci- 
sion of the bladder more than two inches beyond the 
edge of the prostate ; for, by this step he would run 
the risk of dividing the fold of peritoneum which is 
situated between the superior part of this viscus and 
the rectum. On the other hand, if the incision be 
not made on the median line, he would wound the 
vasa deferentia, or the vas eflferens, an occurrence 
which would cause the atrophy of the corresponding 
testicle. No great haemorrhage is to be feared In 
either operation. 
The posterior surface ot l\\fe tfet\xi\a. \» covered by 
leoae and fetty ceUu\ai Xmue, ^VvtiV «K^^t^>fi&\\.S\saBi 
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the levator ani and ischio-coccvgeui mosclea, front 
thp coccyi and ■acmm, and which lodges in iM sub- 
stance numerous branches of the Bacrchmedian artvij, 
as well as the hypoeaslric veaiels and nerves. The 
peritoneum, aa we have before said, is not reflected 
on ihe anieriot turface of this intesiine till just above 
(he level of the fundus of rhe bladder, and forma, 
in (his spot, tno semi-lunar folds, called the posterior 
ligaments of (he bladder, and separated by a ralhet 
deep cul-de-sac. Posteriorly, it forms a fold which 
is called the meso-recluni, which is laiper above than 
below, and is continuous superiorly with Ihe tneao- 
colon. The inferior part of Ihe rectum is ati ached 
in a very strong manner to the parieles of ihe pelvis. 
Hence it is scarcely ever sobject to accidental dis- 
placements; but this is not the cose with its superior 
p»ri, anil that p.'ortion of (he colon with which it is 
cnntrnued. One of the causes of prolapsus ani is 
(he invagination of these intestines, and their descent 
across the inferior portion of the rectum and anus. 
Sometimes, this disease is situated entirely in the 
anal portion of the rectum ; but then it only eonsisla 
in a relaxation of the mucous tunic of the intestine, 
and docs not wholly depend on the displacement oi 

The inferior mesenteric artery, after having given 
ofF the colics sinistis ($914. ^ descenifa along the 
poa(erior surface of the rectum, and takes the name 
of niperi&r hmtnorrAoidal artery, lis branches ramify 
in great number in the parietes of this intestine, and 
anastomose with the neighbourini; vessels. The 
middle luemorrhoidal arlery, B small branch gct»e> 
rally given off from the internal iliac, descends be- 
tween the rectum andfundnsof (he bladder; but II 
is often wanting, and is never of sufficient size to 
demand our attention. A great number of veins ac- 
company these arteries, expend around the recLom 
and anus, and contribute to tne fottnalian ot >![« ■*'^w- 
ponal (ryslem. Hence, msni wtt^jwnn ^"^1 ''=**<^^ 
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that the maigin of the anus is the spot where leeches 
produce the greatest effect in phlegmasia of the large 
intestines. 

§ 239. The pelvic aponeurosis^ of which we have 
had several times occasion to speak, is attached an» 
teriorly to the base of the symphysis and. body of the 
pubes, as also to the inferior edge of Gimbemat's 
ligament; laterally, to the ilium aoove the insertion 
of the internal obturator muscle, where it is continu- 
ous with the iliac aponeurosis, and posteriorly, 
to the superior part of the pelvic excavation, on a 
level with the sacro-iliac articulation, a little below 
the superior opening. From these different points 
of attachment, the aponeurosis is extended into the 
cavity of the pelvis, surrounds the rectum, and is 
reflected on the fundus of the bladder and on the 
prostate. Very near the symphysis pubis, this mem- 
brane passes towards the neck of the bladder^ and 
forms, on each side of the median line, a small fibroas 
column, whicli connects this organ to the pubes, 
and is called the anterior ligament of the bladder. 
A little more externally, the pelvic aponeurosis ex- 
tends on the superior surface of the levator ani 
muscle, is attached immediately below it, then coven 
the lateral parts of the prostate, and is lost in the 
bladder. Above the' insertion of the internal obtu- 
rator muscle, it descends on it, and, arrived at the su- 
perior edge of the levator ani, divides into two layen, 
one of which lines the superior surface of this muscle, 
and passes on the lateral parts of the bladder and rec- 
tum, where it is continuous with that of the opposite 
side. The other descends between the external sur- 
face of the levator ani and internal obturator muscles, 
to be attached, anteriorly, to the inferior edge of the 
foramen ovale, and posteriorly, to the great saero- 
sciatic ligament. Lastly, behind the obturator muscle^ 
the pelvic aponeurosis is attached to the spine ii 
the ischium, and is conUn^ied va the form of m 
Uim celUilai layer, on Ihe uetNe^ «KtfV N^«s^\^^\aiii^ 

a- 
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(rsTene Ihe great Kialic notch, on the iichio-coccf- 
gem muscle; it then lerminates on Ihe edge of the 
■scTumand coccyi. It U evident, Trom this detciip- 
tion,(bal the pelvic aponeuToais aurrouDds aii the aoft 
parts of the pelvis, and, consequently, oppoies the 
pasnge of the viscera bj' the openings of wliich we 
have Jast spoken. Occarrencei of thi* kind are verj 
rare, but they sometimes happen. It is betwi>eD the 
rectum and bladder tliat the aponeurosis is Ihe least 
yielding { hence, it is sear this spot that hernie of Ihe 
periDenm are formed. The existence of Ibis kind 
of apooeurolic septum might also occasion ditler- 
Mkcea, irhich are obserred after operations for the 
stone, according to the distance to which the cutting 

tion of ODIinuily is ool deep, the small quanliiy. 
of pus which forms very easily escapes; when the 
instrument penetrates beyond the pelvic aponeurosis, 
this liquid cannot ercape with the same lacility, and 

lequences of which are, for Ihe most part, btal. 

i S40. The internal ifioc ai'l«'^,oDe of ihe branches 
in which the common iliac terniiuates, descends 
almost vertical It in front of the sacro-iliac articula- 
tion, and soon divides inlo a ^reat numbec of branches. 
It rests on the lateral parts of Ihe sacrum, and sacro- 
lumbal nerves, and ia covered by i>eriloneum, the 
ureter, vas deferens, Ac. The deep situalion of 
this vessel, and the imporlance of the parts which 
■nrround it, have induced some to believe that it 
could not bo tied, hut the operation has been per- 
formed, in the following manner. The lateral end 
inferior part of the abdomen is divided parallel to 
the courte of the epigastric artery i then the peri- 
toneum must be detached from the lurEace of the. 
Uiacus and psoas muscles, in the direction of a line 
eitending from the anterior and superior spinons 
proceiB of the ilium to Ihe spot whan th?. v.^tk^ 
moB iliac bifnrealei ; wL&WtXj,V^)Bo^t»'^<n,^»<;'«% 
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hold of the internal iliac between hia fore-finger and 
thamb, ties it. 

$ 941. The- first branch given off by the internal 
iliac is the ilin-litmbar artery^ which ascends behind 
the psoas muscle, in front of the sacro- lumbar nerve^ 
to divide into two branches^ which do not present any 
thing remarkable. I'he gluteal artery is given off a 
little below the preceding and lateral sacral, proceeds 
downwards, outwards, and backwards, to pass out 
from the pelvis by the superior part of the sciatic 
notch, above the pyriforrrlis muscle between the 
sacTO-lumbar and first sacral nerves. The nmbilical 
artery, of which we have before spoken, arises from 
the anterior part of the internal iliac, and passes ob- 
liquely forwards and inwards towards the lateral and 
superior part of (he bladder. The vesical arteries, 
the number and origin of which vary very consider- 
ably, arise, in general, from the preceding, or the in- 
ternal iliac, the middle hemorrhoidal, or from the 
internal pudic and obturator; they are distributed on 
the fundus of the bladder, prostate, &c. Sometimes, 
a rather considerable branch from the internal iliac 
passes along the lateral and inferior part of the pro- 
state, and constitutes the dorsal artery of the penis. 
If this anomaly existed in a person on whom the bila- 
teral operation for stone was performed, it is probable 
that a fetal haemorrhage would be the resalt, as oc- 
curred to the late Mr.Shaw,an account of whose case 
is recorded in the London Medical and Physical Jaur^ 
nal for January, 1826. In feet, it would be impossible 
to recognise, d priori, the existence of this vessel; 
its division would be almost certain, and its depth is 
such, that the operator would have no knowledge of 
the occurrence sufficiently early to arrest the hsemor- 
rhage. 

§ 242. The obturator artery arises, in general, from 
the interna] iliac ; but it often comes from a trunk 
which ia common to *\l arvd vYve ^^\^%iTic, In the 
A»t c«fe, (his vessel pawea loi'ww^ wA ^^qlVni^^^^ 
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turns round on the obturator internus muscle, and 
passes from the pelvis by a small canal formed by 
the obturator ligament, and a fold of the superior 
ed^ of the pelvic aponeurosis. When, on the con- 
•trarf, the obturator artery arises from the crural, or 
.from a trunk common to it and the epigastric, it 
enters into the pelvis, by passing above the horizon- 
tal ramus of the pubes. Sometimes it descends, very 
soon after its origin, into the pelvis, and passes on 
the outer side of the crural ring; but, at other times, 
it surrounds this opening before it reaches the fora- 
men ovale. When this distribution exists, the obtu- 
■rator artery would be unavoidably wounded in divid- 
ing the stricture in crural hernia according to the 
usual method, provided the incision were carried 
beyond two or three lines in extent. ( § 198.) 

The opening by which the obturator artery escapes 
from the pelvis is formed by a sulcus at the superior 
and internal parts of the fommen ovale, and by the 
aponeuroses of which we have been speaking. This 
opening also gives passage to the obturator vein and 
nerve, and may, sometimes, admit of the passage of 
a portion of intestine. In hernia of this kind, the 
vessels and nerves are always situated behind the 
-hernial sac, which projects at the superior and inter- 
nal part of the thigh. 

The obturator ligament which lines the foramen 
ovale, excepting at the spot of which we have just 
spoken, gives attachment by its internal surface to the 
obturator muscle, and is fixed to the edges of this 
bony aperture. The obturator tntemiu muscle is also 
inserted into the posterior surface of the pubes, and is 
covered by one of the layers of the pelvic aponeuro- 
sis. It is contained in a cavity partly bony and partly 
fibrous, that merely allows of the passage of the ten- 
don of the muscle ; this turns round the edge of the 
small ischiatic notch, and passes out of the pelvis to 

% Q % 
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be attached to the fossa at the root of the trochanter 
major. 

§ 243. The terminatiDg branches of the internal 
iliac artery^are the ischiatfc and internal pudic. The 
former of these vessels passes almost vertically down- 
wards beti/veen the rectum and parietes of the pelvis, 
and passes from this cavity by the inferior part of the 
great sciatic notch, between the lower edge. of the 
pyriformis muscle and the anterior sacro-ischiatic 
ligament, and in front of the great sciatic nerve. The 
■ pudic artery descends vertically in front of the sciatic 
plexus and pyriformis muscle, towards the great sciatic 
notch; by the upper part of which it leaves the pelvis, 
to proceed between the two sacro-ischiatic ligaments, 
and to be distributed in the nianner we have already 
mentioned. . The sciatic plexus formed by the anterior 
brancbes'of the fifth lumbar and four first sacral 
nerves^ occupies the posterior and lateral portiona of 
the pelvis, and is in relation anteriorly with the in- 
ternal iliac vessels, the rectum, and a great quantity 
of fatty cellular tissue.. Its principal branches are 
the hsemorrhoidal nerves, which are distributed to the 
rectum, the vesical, gluteal, and the great sciatic nerve 
which leaves the pelvis by the great sciatic notch. 
The posterior surface of the sacral plexus is in rela- 
tion with the pyriformis muscle, the fibres of which 
are attached to the anterior surface of the sacrum, to 
the posterior sacro-sciatic ligament, and superior and 

f posterior part of the ilium, and pass outwards and a 
itile downwards, through the sciatic notch, to be 
inserted into the fossa at the root of the great tro- 
chanter. 

To terminate the description of the parts contained 
in this region, we ought to treat of the bones of the 
pelvis^ but we will defer their description until we 
have examined the female organs of generation in the 
same manner as we have the male. 
f 244, At the antei'voT ip?Lt\.ol V.\\fe^lvlc region of 
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ihcf female, the mons Veneris is situated/ a rounded 
eminence, covered with hair, and formed by the acco- 
mulation of fat, in the sub-cutaneous cellular tissue 
situated in front of the pubis. Immediately behind 
this spot, the external organs of p^eneration, or vulva, 
are situated. The skin, by folding on itself, to be 
continued with the mucous membrane of the vagina> 
forma, on each side of the opening of this organ, an 
elongated eminence. The size of these membranous 
folds, which are called labia majora^ appears to de- 
pend on that of the individual. Their external sur- 
face is covered with hair, and is contiguous to the 
superior and internal part of the thigh ; the internal, 
red and smooth, presents all the characters of a mui^ 
cous membrane. The anterior extremity of the labia 
majora is continuous with the mons Veneris : the 
posterior forms a kind of transverse band, situated at 
about an inch from the anus, and called the four* 
chette. In the substance of these membranous folds, a 
very great quantity of fatty cellular tissue, analogous 
to that of the mons Veneris, is situated. Hence, it is 
not rare to find young women affected with inflamma- 
tion of these parts. In young girls who have not 
menstruated, these complaints are, on the contrary, 
very rare, which admits of an easy explanation ; for 
at this time, the greater lips are very little developed, 
and inclose but a small quantity of cellular tissue. 

\ 245. The clilorist placed at the anterior and 
middle part of the vulva, between the labia majora, 
corresponds to the penis in man. In general, there 
is only a small projecting tubercle; but it sometimes 
happens that it increases so much as to pass beyond 
the level of the greater lips. Its length and size may 
even surpass the dimensions of the penis. This mal- 
formation considerably impedes coition, and is often 
so distressing as to require the aid of a surgeon. Am- 
putation of the clitoris does not present anything re- 
markable, and the only difference beViie«^\\.«xv^^^Ev^ 
amputation of the pen^ i»j XYi»X*\\. *\% TtfAx»ti«i«sr^ ^»^ 
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draw the integumems towaids the pubis before they 
are divided. The free extremity of Uie clitoris is 
round, and inclosed by a fold of mucous membrane, 
analogous to the prepuce, and continued on the sides 
with the lesser lips. The corpus cavernosum of the 
clitoris is attached beneath the symphysis pubis by a 
suspensory ligament Posteriorly, it is bifurcated as 
in man, and its roots terminate on the rami of the 
ischia. The erector clUoridis muscle arises, as in man, 
on the outer side of the inferior extremity of the 
branches of the cavernous body, and is attached to 
the external surface of the ascending ramus of the 
ischium. The labia minora, or nymphee, are kinds 
of elongated ridges^ formed by folds of the mucous 
membrane of the internal surfiace of the greater lips, 
and containing in their substance a thin layer of erec- 
tile tissue. In general, the nymphee are completely 
covered with the greater lips ; sometimes, howeTer, 
they descend so low as to cause considerable incon- 
venience during coitus and walking. But this de- 
formity may always be easily cured by means of the 
knife. 

§ 846. Behind the clitoris a triangular and concave 
surface is situated, which is called the vestibule ; it is 
bounded anteriorly by the symphysis pubis; exter- 
nally, by the rami of these bones, by the cavernons 
bodies and labia majora; and posteriorly, by the 
urethra; laterally, it extends between this organ, the 
vagina, and bones of the pelvis. It is in this part 
that M. Lisfranc advises the incision to be commenced 
in the operation for stone. The meeUus icrtnarhis is, 
in general, separated from the inferior surface of the 
clitoris to about four or five lines; but it is easy to 
increase this distance by depressing the urethra. In 
most women this opening is generally surrounded by 
a small eminence more projecting on the side of the 
vagina than in front, and which may, consequently, 
serve as a guide in the '\Tiliodi\xc\\oTk ^l vtiVDAtEoinent 
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oFt«n drann iowards, aod very difficult to 
diacover. The entrance of the vBgiDB pcetenu in 
virgins a membiR nous fold, the size and foim of irhich 
are aubject to consideiable vaclation; this is called 
hymen. This membraae ia sometimes not peiforated, 
and completely closes up the entrance of the ra^ina : 
no inconvenience ariaea from it before the age of 
pubeily ; but then the menittual blood, not making 
ita escape externally, causes symptoms which some- 
timea resemble thoee of pregnancy, but which >oon 
diseppeac when the hymen is open«l. 

$34T. When the integumenta and mncoua metU' 
brane which covers the parts of which we have juit 
' spoken, have been elevated, s layer of condensed cel- 
lular tissue, which is continuous with that Io(^;ed id 
(be aobetiincG of the labia majora, is exposed ; this 
covers (he coTulrictar varjirue. This muocle is analo- 
goOB to the eJHculator urinn ; it surrounds the vagioa, 
and ila fibres interlace in front of (be anus with those 
of the aphincter and tranaveraus perinei muscles. 
Anteriorly, it extends into the vestibule, and often to 
the anterior part of the branches of Ihe clitoris. The 
Iramrerciu perinei miucle is but very imperfectly de- 
veloped, and often joined to the aphincter. 

i 948. The luperficial bmucb of (he pudie artery 
arises, in general, near the tuber ischii, gives off 
branches to muscles which are a((ached to this emi- 
Ueoce, to the sphincter and (ransversus perinei, ihen 
dips down into (he subMance of the greater lip, and 
terminates on Ihe mons Venecia. The deep branch 
of (lie same vessel rests againat the inlernal surface 
of the mmai of tlie ischium, and passes obliquely for- 
wards, upwards, and iowaida, then proceeds behind 
the tranavecsua perinei, where it gives off a stnall 
branch, which gues into tho lecto-vBginal septum, 
and is Iheti situated in front of the lamns oflbepubes, 
beneath the clitoris and iu erector muscle. The size 
of this vessel, and of its braDchei, is lo Bata.ll,«t^^ 
tMfj in the DeigbboutUood c4 ii» Y*t»,'i«J-"*™'* 
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division would not cauK any terious baDmorrhagew 
The perineal aponeurosis, between the layers of which 
thete vessels are lodg^ed, do not present anything re- 
markable ; which is also the case with the levator ani 
and ischio-coccygeus muscles. 

i 849. The canal of the urethra, the length of 
which is about twelve or thirteen lines only, describes 
a slight curve, the convexity of which is turned up- 
wards. Anteriorly, it is separated from tlie symphysis 
of the pubesand'the clitoris by very elastic cellular 
tissue. Posteriorly, it adheres to the parietes of the 
vagina, at which spot there is a kind of longitudinal 
projection. The diameter of the urethra in the female 
it much larger than in the male, and may be more 
easily dilated. The structure of the canal is nearly the 
same as that in man ; it consists of a mucous mem- 
brane, surrounded by a thin layer of spongy tissne ; 
but there is no body whatever analogous to the pro- 
state. The neck of the bladder, which is shorter than 
in man, rests immediately on the vag^ina and the leva- 
tor ani ; anteriorly, it is only separated from the aym- 
physis of the pubis by the anterior li^nients of the 
bladder, and by cellular tissue, la general this mem- 
branous viscus rises higher above the pubes than in 
the male; hence the high operation for stone is much 
easier. From the anatomical details which we have 
given, it will be seen that opening the bladder be- 
tween the pubes and the urethra, without woumling 
this canal, is an easy operation. A semi-lunar incision 
is first made in front of the meatus urinarius, which 
is previously depressed by a sound introduced into 
the bladder ; and in this way, 1 . the mucous mem- 
brane; 9. the subcutaneous cellular tissue; 8. the 
constrictor muscle of the vagina, and the perineal 
aponeurosis; 4. some elastic cellular tissue, are di- 
vided. After this the operator arrives at the anterior 
and inferior surface of the bladder, which he opens 
traoBVersely, care being taken not to detach it nom 
thcr posterior surface of the pubes. This mode of 
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operatinj^ ia preferable to (hat of M.Dnbois, id vliich 
the orethra i> divided hi far as the symphyiia of the 
pube<; for Ihii dividoi. of Ihe uielhia U oflcD fol- 

i 250.' The vagina is a canal ahout six inchei to 
lenglb, and an inch broad, eilending obliquely from 
beloiT upnardi, and from before backward!, from 
the vulva ai far as the neck of the womb. lis anle- 
rior lurface, which ii slightly coDcaiei Is dinecled 
upwards, adheres verj cloiel; to ihe arelhiB, artd is 
connected (o tbe bladder by loose cellular tissue. The 
bladder might be opened in thia tray ; but tbe opelB- 
lioD would be almost always followed by an incuiB- - 
ble flelula. The vagina very frequently folds on the 
lateral parts of the urethra, so that it is very diScnK 
to avoid il in opening this canal according lo the plan 
of M. Louis. The posterior surface of the vagina is 
inferiorly united lo the rectum by serrated cellular 
tisane ; superiorly, it is separated from this intesliue 
by the periioneuni. The sides of the vagina are sur- 
rounded by a great quantity of cellular tissue, and 
correspond to the ureters, to Ihe plexus formed by (he 
vessels of the womb and of the v^inn, aod inferiorly, 
lo (he levatoree ani. The parieles of the vagina exa- 
mined internally present a great number of mucous 
lacuna and folds; near the neck oF the womb Ihey are 
Dot very distinct; at (be lower half of the canal, 
they eilend (rausverielj from (he sides of the vulva. 
During delivery they completely disappear, and the 
diaroeler of the vagina e4uals in size (he head of 
(he child. Lastly, its superior extremily completely 
embraces the neck of (he womb. 

$ SSI. In the natural s(ale, the ulenu occupies the 
middle part of tbe smaller pelvis, and is situated be- 
hind the bladder, in front of the reclum, and below 
Ihe convolutions of the ilium, and does not rise na far 
as the superior edge of the pube*. The peritoneom 
covers this organ, and forms on each (idea vertical 
fold, which coDtaim some cellular tissue, the bllo- 
.pian tube, round ligament and ovary. These folds. 
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vhich are called broad ligaments of ike tUerut, form, 
with this viscus and the upper part of the vagina, a 
kiad of transverse septum^ which divides the cavity 
of the pelvis into two parts, the anterior of which 
lodges the bladder ; the posterior, the rectum. The 
roimd ligamenii are Hbro-vascular cords, which arise 
from the lateral superior and anterior portions of the 
uterus, be low, and in front of the fallopian tubes : ihey 
proceed first outwards, then upwards, above the iliac 
vessels, towards the inguinal ring, to be distributed to 
the cellular tissue of the mons Veneris. These liga- 
.ments are so arranged that the womb enjoys a certain 
degree of motion* But the bands which fix it to the 
paiietes of the pelvis, may be relaxed to such a degree 
at to allow the uterus to descend into the Yagina, 
sometimes even beyond the vulva, and between the 
thighs. In the natural state it is placed obliquely 
from above downwards and behind forwards. Hence, 
its retroversion is more common than its antever- 
sion. In these cases, it is evident that the pressure 
exercised by the small intestines on the anterior sur- 
&ce of the womb must tend to increase this displace- 
.menty and that the bladder, from its intimate con- 
nexion with the lower extremity of the uterus, 
will, during its dilatation, draw the womb along 
with it. 

In the unimpregnated state, the womb is pyriforra, 

and flattened from before backwards. It is about an 

inch thick, two inches and a half in depth, and from 

an inch and a half to two inches broad at its superior, 

and ten lines at its lower part. The womb may be 

divided into two portions, the inferior ofwhicn is 

long and narrow, and culled its neck, and the superior 

which is larger, and called the body of the womb. 

This last portion is about two inches m length, its 

form is nearly oval. The anterior is not so convex as 

its posterior surface ; and its superior edge, which is 

. jouod and convex, forma, &! \la union with the lateral 

edges, two angles, to \«Y\\c\i v.\\i& 1«\\q'^v«&. V(As»% ^te 

aCtaciied. The neck ol \.\\^ \iom\> V^ c^\\\)A\nA> 
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fllighlly enlarged in its centre^ and compressed from 
before backwards; it is almost insensibly continuous 
with the body of this organ. It is from ten to twelve 
lines long, and six to eight thick. Its inferior extre- 
mity projects into the vagina^ and has an oval aper- 
ture which communicates with the cavity of the 
womb. This fissure is always open to a certain ex- 
tent, and is situated transversely, being bounded by 
two rounded lips, one of which is situated anteriorly, 
and is thicker than the other. 

During pregnancy, the form, size, and situation of 
the uterus undergo considerable changes. Its parietes 
increase in thickness, the pvriform shape of the organ 
not being at all changed ; its fundus and the superior 
part of the neck enlarge, whilst its orifice becomes 
contracted and round. The inferior part of the body 
soon assumes a spheroidal form, the neck becomes 
hollowed and forms a kind of appendix to it. To- 
wards the sixth month of pregnancy the neck be- 
comes more hollowed, and the whole womb assumes 
an ovoid shape, the greater extremity of which is 
turned upwards. The length of the cylindrical por- 
tion gradually diminishes, and towards the end of 
pregnancy, the lips of the external opening project. 
At this period, the size of the womb is so much in- 
creased that its longitudinal diameter is about twelve, 
the transverse nine, and the antero-posterior eight 
inches and a half. At the commencement of preg- 
nancy, the uterus descends into the pelvis by the force 
of its size and weight; its posterior surface is most 
rapidly developed ; and hence, it is pushed forwards 
by the sacro-vertebral angle, so that it descends, the 
OS uteri being carried backwards. Between the third 
and fourth month, the uterus becomes too large for 
the pelvis, and ascends in the abdomen ; at this time 
it is pushed forwards by the lumbar vertebrae, and is 
inclined a little to one side. The fundus of the uterus 
is then directed forwards ; towards llvfe ^civfl^^a. \sv^Tii5ft. 
h ma J be felt above the pube«\ ^X%?^^ TMi\!S^^*'>^ 
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ascends one or two inches from the umbilicus ; at sevefi 
months, it occupies the inferior . portion of the epi- 
gastric region ; and lastly, at the eighth month it 
approaches to the ensiform cartilage. 

^ 852. The rectum is connected anteriorly with the 
womb and vagina; inferiorly, it is united to this canal 
by cellular tissue and a net-work of vessels; superi- 
orly« it is separated from the organs of generation by a 
fold of peritoneum, which forms a kind of cul-de-aac, 
into which the intestines sometimes make their 
escape. In the cases of vaginal hernia, the viscera 
genemlly pass between the rectum and the uterus, car- 
Tving before them a process of peritoneum. Before 
the intestines can reach the greater labia, they must 
traverse the pelvic aponeurosis, and the levator ani 
near its opening on the sides of the vagina. The tu- 
mour is then situated on the inner side of the internal 
pudic and outer side of the vaginal arteries ; this last 
vessel is a small branch from the internal iliac, and 
descends on the sides of the vagina. 

$ 253. The bony framework of the pelvic is fornoed 
by the sacrum and coccyi: posteriorly^ and by the 
ossa innominata anteriorly and laterally ; its form 
is nearly conoid, being compressed from before to 
behind, and obliquely divided on its two extremities^ 
Its external surface is very narrow anteriorly, and 
presents on the median line the symphysis pnids; 
this articulation is formed by two oval surfaces, a 
dense fibro-cartilaginous layer, and by the anterior 
and posterior pubic ligaments. In the common state, 
it does not allow of any motion; but, in general^ 
towards the end of pregnancy the ligaments which 
join these bones are slightly relaxed, from which, 
circumstance these parts acquire a certain degree of 
motion, and become susceptible of some degree of 
separation, thus increasing the lateral diameter of the 
pelvis. It is to produce an effect of this kind^ but 
of mach greater extent, that recourse has been had to 
the operation of synchondrotomy^ by which 
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a separation of about an inch is obtained, vhich in« 
creases the oblique diameter of the pelvis about 
three lines. This operation is very simple, for it is 
only necessary to divide the integuments of the mons 
Veneris vertically, and to cut away the inter-articular 
cartilage ; care must be taken not to carry the in- 
strument too deep, for fear of wounding the blad- 
der, or even the uterus ; and not to separate these 
bones too much, for they might be disarticulated 
from their connexion with the sacrum. 

On each side of the symphysis pubis, a slightly 
concave sur£ice is situated, which gives attachment 
to the adductors of the thigh and obturator externus, 
and a very large opening, called the obturator, or 
sub 'pubic foramen ; it is oval in man, in 'women it is 
smaller, and triangular; its great diameter is inclined 
downwards and outwards. Its circumference, thin and 
irregular, gives attachment to a fibrous membrane,- 
which completely closes it, excepting superiorly, 
where a sulcus is situated, directed obliquely from be- 
hind forwards, and from without inwards, which gives 
passage to the obturator vessels and nerves. The 
horizontal and narrow portion of the pubis, situated 
above the obturator foramen, is called the body of 
the bone ; the vertical portion is larger, and forms 
the ramus of the pubes. On the lateral parts of the: 
pelvis, we observe a large surface, directed outwards, 
backwards, and downwards; it is the external iliac 
fossa, situated above the cotyloid cavity, which re- 
ceives the head of the femur, of which we shall 
speak in the following chapter. The posterior sur-. 
face of the sacrum, convex from above downwards, 
presents a great number of bony projections, and is 
only covered by integument, subcutaneous cellular 
tissue> and aponeuroses. The articulation of these 
bones with the coccyx is strengthened by an inter- 
osseous fibro-cartilage, and by a very strong ligament, 
situated posteriorly. The different pieces of the 
coccyx are .articulated in the same manner; bencey 

8h 
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they allow of slight motion^ Mrhich, howeVeir, only 
takes place from the impulse of some external force. 
Dislocations of this bone are never complete^ and, in 
general, the parts resume their natural situation as 
soon as the cause of the displacement is removed. 
The sacrum is articulated to the iliac bones by a 
large rough surface, which is narrower above than 
below, and directed obliquely backwards and out- 
wards. From the direction of these articular surftices 
it will be seen that the sacrum, which is a continua- 
tion of the vertebral column, and which consequently 
supports the greatest part of the weight of the body, 
must always tend to separate the two iliac bones 
between which it is placed as a wedge. Hence, 
almost all the ligaments which surround the sacro- 
iliac symphysis are arranged so as to oppose this kind 
of displacement, and their resistance is so great, 
that in the natural state the action of a very conside- 
rable power is necessary to produce these accidents. 
There are some instances of the sacrum being: dislo- 
cated forwards, and the ilium upwards and forwards, 
but they are very rare. When the pubis is fractured, 
or after the operation of synchondrotortiy, a slight 
cause, on the contrary, is sufficient to produce these 
accidents, for the anterior surface of the articalation 
is only covered by some whitish fibres. 

§ 251. An exact knowledge of the interior of the 
pelvis is much more important than that of the ex- 
terior of this bony cavity. The lateral and superior 
portion of the ilium constitutes a large and superfi- 
cial fossa, which is filled by the iliacus muscle, and 
is, consequently, called the iliac fossa. This portion 
of the pelvis is separated from the pelvic cavity or 
the lesser pelvis by a round and prominent line, 
which constitutes the superior aperture of (he peMg, 
and which proceeds from the sacro-vertebral anrle, 
or articulation of the sacrum with the last lumbar 
vertebree, anteriorly and infcriorly to the aaperior 
edge of the pubis, The antero-posterior diuneter 
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of the upper aperture of the pelvis^ measured from 
the superior edge of the sacrum to the inner surface 
of the symphysis pubis, is about four inches in the 
female^ and three in the male. The transverse dia- 
meter is five inches two lines ; its oblique, taken from 
the sacro-iliac articulation of one side to the wall of 
the cotyloid cavity oo the other, is four inches six 
lines. Lastly, its circumference is fourteen inches. 
In the recent subject, the psoas and iliacus muscles^ 
and the iliac vessels and nerves placed on the side of 
the superior aperture, diminish its transverse dia- 
meter, so that its form becomes almost circular, in- 
. stead of elliptical. 

The lesser pelvis is little larger than the superior 
aperture; it represents a kind of curved canal, en- 
■ larged in the centre. Its anterior wall, which is con- 
cave, and directed upwards, presents in the middle 
the symphysis pubis, the inter-articular cartilage of 
which forms in general a kind of projecting ridge. 
On each side there is a plane surface, formed by 
the body of the pubes, then the obturator foramen, 
lyhich is filled by the obturator ligaments and the 
obtumtor internus muscle. The posterior wall of 
the pelvis is formed by the sacrum and coccyx, and 
is concave from above downwards. The former of 
these bones is perforated by two rows of foramina, 
which communicate with the sacral canal and the 
posterior sacral foramina^ and give passage to the 
anterior branches of the sacral nerves. On the outer 
side of these foramina, there is a surface, which gives 
attachment to the pyriform muscle. The lateral 
parietes of the pelvis present two very distinct por- 
tions ; the one formed by the portion of the ilium 
corresponding to the cotyloid cavity, by the body 
and tuberosity of the ischium, is directed obliquely 
from above downwards, without inwards, and before 
backwards. The posterior portion is oblique, in a 
different direction, and is formed by the upper edge 
of the great sciatic notch and the sciatic ligament. 

2 u2 
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(§ S96.) The space which exists in this spot is filled 
by the pyrifonn muscle. 

§ 255. The inferior aperture of the pelvis, or peri- 
neal circamference cf this cavity, is formed by the 
i pubes, the rami of the pubes and ischia, the g^eat 

1 sacro-sciatic ligament, and the extremities of the sa- 

i crum and coccyx. Its shape is in general oval, and 

* its great extremity is turned backwards ; we observe 

^ on it three notches. The anterior, the sides of which 

■ are turned outwards, is bounded posteriorly by the 

•■ tuberosities of the ischia, and is called the pobic 

arch. The space which separates these bony pro- 
j jections, and which forms the transverse diameter 

i of the lower aperture, is four inches in extent; tlmt 

from the symphysis of the pubis to the point of 
the coccyx is the same, but it may be increased half 
an inch> as when the coccyx is carried backwards 
during parturition. 

The direction of the axis of the pelvis varies ac- 
cording to the position of the body, but it is never 
the same as that of the abdominal cavity. In this 
position the plane of the superior aperture forms an 
angle of about 85**, with a horizontal line drawn on 
the superior part of the symphysis of the pubes. A 
; vertical line drawn from the third lumbar vertebra 

would fall very near to the superior edge of this 
articulation. The axis of this aperture corresponds 
to a line drawn from the umbilicus to the lower third 
of the sacrum ; and lastly, the axis of the lower 
' aperture crosses that of the superior towards the 

) middle of the pelvis, and proceeds from the sacro- 

; vertebral angle to the centre of the space comprised 

! between the tuberosities of the ischia. 



ai^ 



CHAPTER XV. 

SEaiON OF THE UIP, OR COXO-FEMORJlL KEGION. 

4 !S6. We shall compiise in this divJEion of the 
body the parts nhirh cover (he extenul sur&ice of 
the lateral portion of the hip, and those which cod- 
Btitute the auperiec Dve-siilhB of the thigh. It will 
be bounded, then, supetiorly by the anleiiot region 
of the abdomen and by ibe pelvis, and interiorly by 
a line drawn around the (high, about twd inches 
briov the condylea oFthe femur. The aupeiioT part 
of this region is called the buitock, and forma, at 
the posterior part of llie pelvis, a considerable pro- 
jection, depending on the great developoienl of the 
muscles which extend the thigh and pelvis on each 
other, and which principally set in standing. It is 
bounded superiorly by the crista ilii ; mfetiorly, by 
a fold whicli separatea it from the thigh; and intei- 
Dally, by the sacrum and anal portion of the pelvis. 
Eilernally, it ia conticucua with the hip, at the ex- 
terna) part of which a projection, formed by (he 
creat trochanlec, i> situated. The thigh, or that 
portion of the lower extremity aituated between the 
hip and knee, is bounded superiorly and internally 
by the perineum ; superiorly and anteriorly, by the 
fold of the ^roioj and auperiorly and posteriorly, by 
the fold which mHrks the inferior edge of the gluteus 
mailWui. Its form is nearly conical, and its sariace, 
generally rounded, presents elevations and depressions, 
which depend on the arrangement of the muscles, 
and which vary according lo the position of the 

i 35T. The integuments of the thi%h,l.bvta><n>:!»'A. 
Ibose ol the posterioi pfttl ol <tife v™^^ Smt™** 
» BaeaeM wid elaitic'itv lAnax&m fti* »>«^ ■vae"*- 
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The skin of the thigh does not present anjthuig 
remarkable, excepting that it is thinner, whiter, and 
sofier at the internal part of the limb than else- 
v^hcrc. The subcutaneous cellular tissue of the 
thigh incloses, in general, a great quantity of adi- 
pose tissue, and is traversed by white filaments. 
This arrangement, which is very distinct below the 
tuber ischii, gives firmness and great elasticity to this 
kind of cellular fatty cushion which supports the 
whole weight of the body in the sitting position. At 
the anterior part of the thigh, the sub-cutaneous cel- 
lular layer presents the same characters as in the 
groin ; it is lamellated, rather yielding^> and firmly 
unites the skin to the subjacent aponeurosis. At the 
posterior part of the limb it is much thicker, looter, 
and more &tty, and is continuous with that of the 
nates. Lastly', it lodges no important vessel or nenre, 
except at the internal and anterior part of the limlN 
where the vena saphena interna is situated. 

§ 25& The faacia-lata forms a sheath, which ii 
continuous with that of the leg, and surronnds tbs 
whole of the lower extremity. We have already seel 
how it is connected to Poupart^s ligament; superiorif 
and extertially it is attached to the outer lip of the 
crista ilii; but, on the nates, it degenerates into two 
thin and cellular folds which cover the two surfrca 
of the gluteus maximus, and unite behind this muscle, 
to be attached to the great sacro-sciatic ligameit, 
where they appear to be continuous with the perinetl 
aponeurosis. Superiorly and internally, the cnim! 
aponeurosis is attached to the ligaments of the syis- 
physis pubis, to that bone and the ischium. This 
fibrous sheath is one of the strongest apcmearosei 
which cover the human body. Hence the details 
which we gave, when treating of the brachial apo- 
neurosis, are, a fortiori, applicable to it. It im thickeit 
at the outer part of the thigh ; its external snifiKe 
gives origin io a ^e^Xi^wx^becof layers and Alameiiti 
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to the integ^uRients. Hence, in the circular ampota- 
tation of the thigh, after the skin and sob-cataneotia 
cellular tissue have been divided^ the suigeon must 
take care to cut these fibrous bands, in order to retract 
the parts sufficiently to allow of the division of the 
muscle. The internal surface of the crural aponeu- 
rosis is only united to the subjacent muscles by very 
loose cellular tissue ; but it gives off to the muscles 
processes which completely envelope them. At the 
posterior part of the thigh it sends a layer to be at- 
tached to the linea-aspera of the femur : this kind of 
inter-muscular aponeurosis forms a vertical septum 
between the extensors of the leg, and the short por- 
tion of the biceps, the fibres of which muscle are in- 
serted into it. 

$ 259. The gluteus maximus is a very large, thick^ 
and quadrilateral muscle ; its fibres proceed obliquely 
from above downwards, from within outwards, and 
from behind forwards, and are attached superiorly to 
the crista and superior part of the external surface of 
the ilium, to the posterior sacro-iliac ligament, to the 
back part of the sacrum, to the coccyx and posterior 
sacro-sciatic ligament. Inferiorly, this muscle termi- 
nates by a large tendon> which is continuous exter- 
nally with the crural aponeurosis, and is inserted to 
the extent of about three inches into a rough ridge^ 
which extends from the base of the great trochanter 
to the linea-aspera of the femur, between the adductor 
magnus and vastus internus muscles. The bundles 
formed by these fleshy fibres are very distinct, and 
lodge between them a considerable quantity of eel In* 
lar tissue. Hence, in cases of superficial inflamma- 
tion of this part, it will be seen that the pus makes 
its way between the fibres of the muscle. The ante- 
rior surface of the glutsus maximus is in relation with 
the ilium, sacrum, coccyx, origin of the sacro^pi- 
nalis, glutseus medius, pyriformis, gemelli, theobtu** 
rator internus, quadratus femou^ «ic\%9Cv^TiKtN^<»v^^^3^^ 
mhi'h ^ho posterior e&cn>-«cHaX\c \\^Ta«ls^%^^^o»'«*^'^^ 
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rioc extremity of the biceps, the semi-tend inbsiiB, 
adductor magDus, and vastus internua ; and it rests on 
thereat trochanter, from which it is separated by 
a svnovial bursa. 

{ 860. The glutteus medius, covered in its posterior 
half by the former muscle, and in the remainder of 
its extent by the crural aponeurosis, is large and 
triangular. It is attached to a kind of aponeurotic 
arch which passes along the linea semi-lunaris of the 
ilium, to the anterior part of the crista of tho same 
bone, and to the crural aponeurosis, and also to the 
superior ed^e of the great trochanter. The fflieUeus 
mtmmttf, situated below the former muscle, is attached 
lower down to the external surface of the ilium, and 
terminates inferiorly in a large aponeurosis, which is 
converted into a thick tendon, and is attached to the 
great trochanter. The ptp'iformis partly covers the 
|>o>terior border of the glutseus minimus, after having 
passed from the pelvis by the sciatic notch, and join- 
ing the gemellus superior, its terminating tendon is 
attached to the digital cavity of the great trochanter. 
The gltUeal orlery passes between tlie pyriformia and 
glutseus minimus : this vessel, which we have de* 
scribed as arising from the internal iliac, reaches the 
upper part of the sciatic notch. It is then covered by 
the glutseus maximus, and divides into a superficial 
and deep branch: the former ramifies between the 
glutei maximus and medius; the latter ascends from 
behind forwards beneath this last musclej and forms 
an arch along the convex edge of the glutseus mini- 
mos. The deep situation of this artery has led some 
to suppose that aneurisms of this vessel cannot be 
cured ; but cases are related, in which the operation 
of tying the internal artery has been successfully per- 
fbrmed. 

$ 861. The gemelli are attached to the spine and 
tabeioaity of the iscb\um, «Li\d lo the internal surface 
of ibc great trochaniet . TYia Xeu^xv ol ^^ ^^^x^&At 
iateimm passes between vVieoe Vno \&»m\^> \a x^as^ 
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llie great trochanter. Thegemelli are coveted poite- 
riotlr by the gliiljem majimua and scialic nerve. The 
eivadfalvt femorif ii also covered bj the eamc parts ; 
It is inserted on the outer aide oF the tuber i>chii and 
lower ed^ or the back part of the ^at trochanter. 
Lenly, the oblwator eKiemta is situate al the uppei 
and inner part uF the liiigh, and is covered anlenorl; 
bj the iiuadralus, the adductors and peclineus. It is 
in relation posteriorly with (he ilium, the obturator 
ligament, and coio- Femoral articulation, and is at' 
tached lo the obluratoi Fokib and the digital cavity at 
the great trochanler. 

j!6'> TAe iclalic nerve leaves the pelvis, as we 
have beFore said, by the sciatic noti'h, between the 
pyhFoTmis and gemclli. Il then descends a little 
obliquely outwards towards the ham, and rests on (he 
gemelli, the tendon oF the obturator, the qDsdralas 
femoris, and oitiuclor magnus. This lad muscle, of 
a triangular shape, and very large, occupies almost 
all (he internal and posterior parts of the thigh, and is 
attached to the luberosiiy and rnmns oF the ischium, 
to the linea aspera and ridge which unites it to the 
great trochanterj inFetiorly, its tendon divides, to 
allow of (he passage of the crotal vessels. During 
its coarse the sciatic netve is covered posteriorly by 
the pluiKUB maiimus, biceps, and semi-iendinosus. 
The biceps is composed oF two portions superiorly, 
but towards its termination one only is situated at the 
posterior and eitcmni parts of the thigh. Its long 
Head is attached lo the tuberosity of the ischium by 
a tendon common to it and the le mi-tend in osus ; the 
short portion, flattened and quadrilaterel, is inserted 
into the outer crista of the lines aspera of the feninr, 
between the adductor magnusand vasti muscles, from 
which it is separated by a layer oF the crural aponeu- 
rosis. ($ 338.) AFter the two portions of Uie biceps 
are united, tbey go to be inserted into the head nF the 
biccp. The lemi-tendmaita, small and tjMi4L\-wjM« 
superiorly, lb io and fleshy iatei'\oiV(,w«.\Q^Ts<iv^ 
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eitendiog; obliquelr from the tuberoiilf of I 
to the inner side of thu knee-joiot. lu po 

apoqeucosis ; the anlerior resta on the len 
Tioiui and the adductor niagnui. The torn 
muBcles, thin and tendinous oupehoily, anc 
fleshy in its (WO lower third*, ii attached 
iTemiif to the lubcrosily of the ischium, t: 
quadiatuB and biceps ; the other to the int 
TosiLj' of the tibia. The sciatic nerve pro< 
its outer edM, and follons the diiectiot 
drawn from the centre of the popliteal ■» 
■ajr betweeu the tuberoaitj of the iachii 
trochanter major. It is one of the longeit 
oerveg of the body, and one of those moll 
the seat of neuralgic pains. The i!c!iiat> 
branch from the internal iliac, leaves th( 
the inferior part of Ike sciatic notch, b 
piriform muscle and the anterior sacro-i 
nieal, or the inner side of the sciatic nerve 
into several brandies, the greater pari ol 
distributed to the muscles of the oatesi but 
appears to be tbe continuation of the ttal 
paniesttae sciatic nerve to the inferior an 
part of the thigh. In amputation of lb 
frequently requires to be tied. 

i S63. Od the anlerior surface ofthc lin 
lariut presents itself to our view, immet 
crural aponeurosis is raised. It is attac 
anterior superior spioe of the ilium, and is 
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in part by the sartorius^ extends vertically on the 
anterior surface of the thigh^ and is attached supe- 
riorly to the anterior infeiior spinous process of lAm 
ilium; and inferiorly to the patella by a tendon whicfa 
is common to it and the three extensors of the lee, 

$26i. The a'ural artery is a continuation of thd 
external iliac, and assumes this name when it reachel 
beneath the crural arch. (Vide § 19S.) Taking A 
course obliquely downwards and inwards, it is situated 
between the inner edge of the sartorius and the ante- 
rior surface of the adductor brevis; but about fodr 
inches below Poupart's ligament, the sartorius crosflei 
it. In this part of its course the crural nerve is situ- 
ated to the outer side of the artery, and the vein to 
the inner side. The artery and vein are inclosed in a 
sheath formed by the deep layer of the crural apo 
neurosis. Some lymphatic glands and a considerable 
quantity of fatty cellular tissue separate the artetj 
from the anterior layer of the aponeurosis of the fkscia 
lata and the integuments; the pulsations, however^ of 
this vessel may generally be felt by putting the finger 
into a triangular depression situated at the supenor, 
anterior, and internal part of the thigh. Posteriorly, 
this vessel rests on the pectlneus, adductores longus 
and brcvis, from which it is separated by a thick layef 
of fat Externally, it is in relation with the tendoni 
of the psoas and iliacus muscles, and internally, with 
the pcctineus. After passing beneath the sartorius, the 
crural artery turns backwards, and towards the lowex 
third of the thigh (about five inches above the inner 
condyle of the femur) passes between the two bundles 
which terminate inferiorly the adductor magnus. The 
aponeurotic sheath which surrounds it becomes con- 
siderably thicker towards this point, and is strength* 
cned by processes which extend from the extensors 
of the leg to the adductors ; hence, aneurisms, situ- 
ated at the upper, acquire a much laiger size in the 
same time than those at the lower part of 'the thi^h. 
When the artery has passed ihougVi W^a VaxA^ix c>\ >5oft 
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adductor magnus^ and reached the posterior surface of 
the thigh, it assumes the name of popliteal. The 
principal branches from this vessel are given oflf to- 
wards its upper part ; the first is, in general, a subcu- 
taneous branch, which ascends obliquely outwards 
between the abdominal aponeurosis and the integu- 
ments. The external pudicsare also given oflf from 
the crural, very near Pou partes ligament; they pro- 
ceed transversely inwards, the one between the skin 
and the fascia lata, the other beneath this aponeu- 
rosis, and go to be distributed to the organs of genera- 
tion. The arteria profunda arises from the posterior 
part of the crural, about an inch and a half or two 
inches from the arch. It descends obliquely backwards 
as far as the superior attachment of the crurseus^ then 
turns inwards, and passes between the femur and the 
adductor brevis and medius. If an aneurism of the 
crural artery occurs at a small distance above the 
origin of the profunda^ M. Boy cr advises the perform- 
ance of the operation according to the old method, in 
order to avoid the obliteration of this vessel. But, 
according to M. Marjolin, it is better to tie the ex- 
ternal iliac. When tumours of this nature are deve- 
loped in the middle or inferior part of the thigh, the 
crural artery itself must be tied. Hunter's mode of 
performing this operation consists in making an inci- 
sion on the anterior and internal part of the thigh a 
little below its centre, so as to secure the artery near 
the spot where it traverses the adductor muscle. 
But since Hunter's time most surgeons apply the liga- 
ture higher up,on account of the more superficial situ- 
ation of the artery, and its greater distance from the 
sect of aneurism; which render the operation more 
easy of performance, and the chance of success 
greater. On the other hand, the ligature must never 
be placed less than an inch below the origin of the 
profunda ; for the closeness of this vessel would pre- 
vent the blood from coagu latin.? to a sufficient ex- 
tent above the obliterated pointy and the risk of 
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bamoTThage -would be incurred nben the ligatttie 
came awaf . If the lize of tbe tumouT shuukl not 
admit oFtlie application of a ligature at Ihia distance, 
it 18 much better at once to tie the eiteroal iliac. 
The most convenient point for tying the fenonil' 
artery is about four or five inches below Poupart'* 
ligomenl. Hodgion tecommends the inciaion to be 
made along the inner edg« of the sactoriua muacla, 
commenciug tno inches and a half from Poupail'a 
ligament, and eitending it from three to four inche*' 
The lartoriui is then carried to the outer side, tfb«i 
tbe pulsation of the acleiy may be felt with the 
linger i the aponeurosis which covers it is then- 
divided, and after the artery has been exposed h lij^t' 
ture is put lound it. In general, the branches of the 
crural nerve, which accompany the artery, are siln- 
ated to its outer side nearer the femur, and ate sepa- 
rated from it by dense cellular tissue; hence, it is 
Buflicient, in most cases, to keep the needle close U> 
the artery, m order to avoid including the nerves. 
Sometimes a small btanch passes down in front of 
the artery. Tbe same precautions are necessary Tot 
llie purpose of avoiding the crural vein, which is 
situated immediately beneath the artery. Some sur- 
geons dread wounding in this opemtioo the sapbeiut 
interna, which ascends along the anteripr and internal 
pett of the ibigh between the int^oments and tbo 
crural aponeurosis, and (hey have consequently ad- 
vised the incision to be made along the outer edge of 
the saitorlus; then this muscle must be carried a 
little upwards and inwards to get at tbe anery. But 
tbis precaution is, in general, useless; and.moTeorec, 
the operator would be obliged to apply the ligaluie 
too near the seat of the complaint, and in aspot when 
the artery is deeply ailnaled. 

From tbe oblique course of the cniral artery, it is 
evident that the spot where this vessel is to be inM 
with after circular amputation of tbe thigh, must varf 
aecoiding to thebeightat nbicblhe operation is pcii 
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ibnued. Ilence^ vihen the Hmb is amputated on a 
level with the aponeurotic arch of the third adductor^ 
it will be situated on the inner side of the stumpy 
-^bilst it will be placed anteriorly and internally when 
the operation is performed higher upland posteriorly 
if lower down. 

$ 265. The crural vein follows exactly the same 
course as the artery ; towards the lower part of the 
thigh it is situated behind this vessel, but in the upper 
part it is on the inner side. Near the crural arch it 
receives the saphena interna, and is continued under 
the name of external iliac vein. The crurcU nerve 
aruies from the lumbar plexus, descends in front of 
the iliacus muscle, leaves the abdomen behind the 
crural arch, and divides immediately afterwards into 
a considerable number of branches; one of these de- 
scends at first to the inner side of the artery, beneath 
the sartorius, and on the inner side of the knee, where 
it becomes superficial, to accompany the saphena in- 
terna ; another, but a smaller branch, accompanies 
the crural artery. 

$ S66. The mass of muscles situated beneath the 
crural vessels is formed by the pectineus, adductors, 
two vasti, and crurseus. The first, of a tnangn- 
lar shape, is placed at the upper and anterior part of 
the thigh. It is attached by its base to the superior 
edge of the pubes, descends obliquely outwards and 
backwards, and is inserted into the crista, which ex- 
tends from the trochanter minor to the linea aspera. 
There are three adductor muscles ; the first, or ntiddie 
addticlor, situated in front of the two others, at the 
internal and superior part of the thigh, is attached 
superiorly to the body of the pubes, and terminates 
inferiorly by an aponeurosis, which is inserted into 
the linea aspera to the extent of three inches between 
the vastus intemus and adductor magnus. The second, 
or adductor brevis, placed in front of the former, is 
attached in part to the bony suriace which is situated 
between the symphysis of the pubes and the obtoiator 
forameDfOud in pstit to the linea aspera below the 
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trochanter minor, where it is continuous with the 
pectineos, adductores Ionics and magnus. The ^ro- 
eilis partly covers the adductors and the semi-mem* 
branosoB ; it is a thin, long, fleshy handle, which u 
attached to the pubes and to the ramus of the itchiumy 
and descends vertically on the internal part of the 
thigh, to terminate on the inner and superior part d 
the tibia. Its outer surface is covered by the ciiiiml 
aponeurosis and sartorius. 

The triceps cruralis*, which rests immediately on 
the femur, is very large, and is divided superiorly into 
three distinct portions. The outer one, which is the 
largest, is attached to the great trochanter, to the 
crista eitending from this process to the linea aspetm, 
to the outer ridge of this line, the aponeurosis which 
separates it from the short portion of the biceps, and 
lastly, to the outer surface of the femur. The inter- 
nal portion is attached to the base of the lesser tro- 
chanter, to the internal lip of the linea aspera, and 
internal surface of the femur. Lastly, the central 
part, which is the smallest, is frequently united with 
the internal, and is fixed to the anterior part of the 
neck of the femur, the oblique crista which extendi 
from the great to the lesser trochanter, and the three 
superior uiurths o^the anterior surface of the femur. 
'J'liese three fleshy portions, after being united by 
means of laige aponeuroses, terminate in a tendon 
which joins that of the rectus femoris, and is attached 
to the patella. The outer surface of this muscle is in 
relation with the tendons of the gluteei maximus and 
minimus, the crural aponeurosis, and the short portion 
of the biceps. In the middle it is connected with the 
iliacus,rectus femoris, and external circumflex arteries, 
and internally with the common aponeurosis, crural 
artery, and sartorius ; its posterior surfece covers the 
whole superficies of the body of the femur. 

$ 967. The arteria profunda, the origin of which 

* The trloeps eniralb lAclodes ths two vast! and th» cnumtis^ 

8l3 
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wc have already ^iven, passes between the femur and 
the adductores brevis and medius, and after it reacbet 
the posterior surface of the thigh it divides into two 
branches, which are dislributed to the short poctios 
of the biceps and the semi-membranosus. At tlie ante- 
rior and superior part of the thigh, this vessel format 
curve, from which it sends a branch transversely oat* 
wards behind the sartorius and rectus, called the exber^ 
nal circumflex. This artery soon divides into two 
branches, one of which turns upwards on the femor 
and terminates near the hip ; the other, much \axps, 
descends along the anterior part of the thigh, betweei 
the rectus and crurseus. The internal drewmfiet, 
larger than the external, arises froui the profanda 
near to its origin, and then dips down between the pec* 
tinues and the tendons of the psoas and iliacas ww 
cles. It then turns round the internal part of the neck 
of the femur, and accompanies the obturator extenw 
beneath the adductor magnus and brevis. Lutlj) 
behind the neck of the femur it divides into two 
branches, an ascending and transverse. It is for tlie 
purpose of stopping the course of the blood in aU 
the vessels, that in amputation of the thigh at the 
joint, according to M. Larrey, the femoral artery molt 
be first tied above the origin of U^ profunda, andai 
near as possible to the crural arcn. 

$ 968. The bones of this part of the body cowi't 
of the femur and the ilium, of which we have alres4f 
had occasion to speak (vid. § 199 and § 25S.) 

The femur, Wke all long bones, may be divided into 
a body and two extremities. It is slightly curved (<D^ 
wards, and directed obliquely from above dowa* 
wards, and from without inwards, so that its upper i> 
niuch farther separated from the bone of the opposite I 
side than its lower extremity. The body of tbii I 
bone, thinner in its centre than towards its extrr I 
mities, presetvl^ \\v\ee. \ic^\-^«;^tAd surfaces superiorlfi I 
which lowaxAa v\\fe \ovi«^ ^\\ \ife^^\sife Ys^asA isW I 
oue. The atxv&uox > toTkN«i^wA^^^x\%K^>5^sa*!ed\ 
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bj the tira vnili and crumuii the flbics of vhich sib 
altached to iU luperioc three-tauitha. Tbe eitetnal 
anrface, oarrow, slighllj concave auperioT]y,aad con- 
rei inreriocljr, ii in reUtian irith (he lame lODaclei, 
The inteiiial lurface is almoic plane, and aeparated 
from Ihe eitemal by a rough vertical ridge : tliii ia 
tfaelineaaspera of the femui which gireg BllBchment 
to the triceps cruialia and (hort portion of the bicepa, 
iaternally to the former of these tnoscles, and at ila 
centre to Ihe tbieeadducton, and to a prolongalion of 
the crural apoaeurosi*. Id amputation of tbe tbighi 
tbe atlactament of iheie muaclea moat be divided to a 
certain extent, to allow of their letiacIiDg ai much aa 
IhoM eituated more inperliciallr. 

Fcaclurea of the femui generally take place !d tbe 
centre of thia bone, for it ia in tbia apot that ita dia- 
meter is the least, and ita curvatuie tbe greatest ; ita 
great length, ita tbinneu, when compared with the 
thigb, and the power and nnmbei of the musclea 
which Burroand it, are circumatancHS which render the 
displacemeDt of tbe enda of the bone inerilable. In 
caaea of thia kind, at leaat whenever the fracture doe* 
Dot take place above or immediately below the iro. 
chanters, it isalwaji Ihe inferior end which ia di^ 
placed. It tbe lolation of continaily ia ttanivers^ 
and situated near tbe centre of the thigh, the adduc< 
tora, BDd all the fleiora of tbe leg, viz., tbe aemi-ten- 
dinoana, the aemi-membranoBug, the biceps and gr»> 
cilia lend to curve the femur bockwarda, and cause a 
projecting angle anteriorly : as soon as the enda no 
longer touch each other, the lower one, into the wbola 
lei^h of which die adductors are inserted, ia drawn 
inwarda, whilst ita lower pftit projecta on the outer 
aide- The combined action of alt tbe muaclea, which 
are attached above and below the fracture, causea, at 
tbe Bme lime, ahortening of (he limb. When tbtt 
fracture ii oblique, the lower is conaeqaeDtly drawn 
above and to Ihe inner aide of the upper end. 

i set. Tba iuperior esUenii; of tbe famni i* of » 
9 IS 
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very irregular form, and presents three large emi- 
nences, viz., the head; the great and smcUl troehanier* 
This last process, the smallest of the three, is situated 
posteriorly, and of a pyramidal form ; its apex, directed 
inwards and hackwards, gives attachment to the ten- 
dons of the psoas and iliacus muscles ; its base is tri- 
angular, and is divided into three lines, the inferior of 
which joins the linea aspera, the superior and external 
goes to the trochanter major ; and the superior and 
internal passes on the oblique surface of the cervix 
of the femur. When this bone is fractured imme- 
diately below the lesser trochanter, the superior ex- 
tremity of the femur is drawn forwards by the action 
of these muscles, and forms a projection in the fold 
of the groin. 

§ S70. The trochanter" major occupies the outer 
pert of the upper extremity of the femur ; it is a 
quadrilateral projection, thick and rough* giving 
attachment at its top to the tendon of Uie gluteus 
medius. Externally it is large and convex, and sepa- 
rated from the gluteus maximus by a synovial bursa ; 
internally, it is intersected by a digital cavity, which 
serves for the insertion of the tendons of the pyri- 
formis, the gemelli, and obiuratores. Anteriorlj, it 
IS very large, and gives attachment to the gluteus 
minimus ; lastly, the quadratus femoris is attached to 
its posterior surfece, which is round and narrow, but 
more marked than its anterior. The trochanter major 
may be fractured at its base, and separated from tlie 
rest of the bone; by the contraction of the gluteus 
maximus, it will he carried upwards and backwards. 
In all cases of fracture of the femur, it is very difficult 
to keep the ends of the bone in their natural relations. 
on account of the great number of powerful muscles 
which surround it. * But it is especially when the so- 
lution of continuity is situated near the trochanten, 
that the difficulty of keeping the ends of the bones 
opposed to each other is the greatest. For then, 
the bandages which are applied op the fractared 
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limbs scarcely act on the upper end, and nothing' 
hinders its being carried forwards and following the 
motions of the trunk. 

$ S7]. The head of the /«mf<r^ the largest and most 
elevated of the three processes of the upper extremity 
of this bone, is of a nearly spherical form, and direc- 
ted obliquely upwards, inwards, and a little forwards. 
It is surrounded by cartilages, to be articulated with the 
acetabulum, and sustained by an elongated neck, the 
axis of which forms, with that of the rest of the bone, 
an obtuse and projecting angle externally. Hence it 
happens, that the weight of the body is not transmitted 
to the lower extremity, according to the direction of 
the action of the femur, but always tends to increase 
the obliquity of this bone. In cases, therefore, of a 
sudden fall on the feet or knees, this part of the bone 
is often fractured. In general, however, cases of this 
kind are caused by falls on the trochanter major; 
then this process, sustaining the whole weight of the 
body, powerfully pushes the head of the femur, in an 
oblique direction, against the acetabulum, and tends 
to destroy the angle which the neck of this bone 
forms with its central part. In this case, the mecha- 
nism of the fracture is then entirely different from 
that which takes place in accidents of this kind pro- 
duced by falls on the feet. All fractures situated above 
the two trochanters are called fractures of the neck 
of the femur. They may take place either above or 
below the spot where the capsular ligament is at- 
tached ; this is marked by two large rough lines, 
which surround the base of the neck, near its junc- 
tion with the rest of the bone. In the former case, 
the fracture is generally transverse, and the upper end 
of the bone being inclosed within the joint only re- 
ceives its blood from some arteries lodged in the sub- 
stanceofthe ligamentum teres; this ligament isattached 
to the top of the head of the femur and to the bottom 
of the acetabulum. Hence it happens, that lu^ion of 
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tbe firactiived ends raiely^if ever, takes place, unieaa the 
flbroas expansion which surrounds the neck of the 
bone, and which serves the place of the periosteam^ ia 
not completely torn, as often happens. In casea of 
this kind, the shortening of the limb is very conside- 
lable, bcMsause the ligamentum teres, which is never 
torn, prevents the lower end from ascending. When 
the neck of the femar is fractured below the cap- 
sule, the solution of continuity is in g^eral ob- 
lique, the trochanter major constituting a part of 
the upper end. The shortening of the limb is much 
more considerable, for nothing hinden the lower 
portion of the bone from obeying the muscles which 
diaw it upwards, and all those which are attached 
to the pelvis on one hand, and to the body of tbe 
imur, or to the leg, on the other, from acting* in the 
same manner. The limb is, at the same time, rotated 
ontwaids i its weight is sufficient to explain this^ but 
tht pyrifbrmis, the gemelli, the obturatores, and qua- 
dnitus,very powerfully contribute towards this position 
of the limb, the action of which is no longer counter* 
balanced bv the resistance of the neck of the femur. 
Lastly, if the limb be moved inwards, it is eTident 
tint the femur will turn on its axis, and that the 
section of the circle described by the trochanter 
tejor is small, in proportion as the fracture is aattt'* 
ated near the base of the neck. 
- $ 878. The portion of the external surface of the 
iOum, which now remains to be described, is formed 
aeperiorl^ by the external iliac fossa. This large 
aeff&ce, irregularly concave and convex, is toraed 
outwards, and traversed by two curved lines, which 
serve for the insertion of the glutei ; it is boanded 
superiorly by the crista ilii; posteriorly, by the 
sacrum and sciatic notch; and inferiorly* bj the 
m^Uwbulum or cotyloid coBoity, This articular caritj^ 
ABftfJj hemispherical, and directed obliquely out- 
imnU> ibrwuda, and do^nvvt^^ «\m>^ v«^ uiche* in 
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diameter, U circumictibed upwardsand outwardibja 
piojecling ridge, excepting Bl iu anterior part, where 
tbere is a groove for the pawaga of (he veuel* of the 
joint. A fibio-cartilagiDODS border, called the colj- 
loid ligameDl, is lituated on the edge of Ihii cuTilT, 
and incienHs iu deplb. On the inner fide of thii 
ligament, tlie notcb which Is situated at tbe anterior 
and inferior peit of lbs circumfeience of the aeeta- 
bulum gives attachment (o two Bbroua bundle*, whtcli 
constitute (he ligBmentam teres, pass upwards, in- 
wards, and backwards, and, after uniting, are a((Bchad 
to a rough ridge, which is situated on the (op of the 
head of the femur. LAStlj, the capsular ligament, 
the power end extent of which are very coniideiable, 
■uriounds the whole of tbe coxo-femoral articula- 
tion, and is partly attached to the circumrerenoe of 
the acetabulum and to the cotyloid ligament, and in 
part around tbe base of (be neck of the femur. 
Jlence, if, in amputalion of the thigh at tbe joint, tba 
operalDi divides this fibrous membrane around tbe 
cervix of tbe femur, great difficulty will be expe< 
rienced in making the bead of (hii iKiae ewape from 
the acetabulum ; if, on (he contrar]>, the surgeon 
mahes a circular iociiion around the head of (he 
bone, (lie disarticulation is very easy, and the knife 
may. without obstacle, be carried to tbe bottom of 
the acetabulum, for the purpose of dividing tbe liga- 
ment um teres. 

The capsular ligament is thicker anletiorly and n- 
perlorly than elsewhere ; for it is strengthened by a 
bundle of fibres, whicb descends from the antprior 
and inferior spinous process of the ilium, mnI bj 
some fibres from the portion of tbe (endon of tba 
rectus femoris, which is nttaobed to (be superior part 
of the edge of the acetabulum. Hence, the temnr 
is very seldom dislocated in this direction ; when it 
does take place, the heed of tbe bone puses od the 
horizontal ramus of the pubes. beneath Itw iliiu.wBA. 
paosi musclesj and puihet tto ^«we^» *>& encash 
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nerve inwEidfl, without compretiiiig^ them so as lo 
produce any lerious ■ymptom. By Jhb displacementj 
the limb must be shortened, imd the pyriformiib 
gemelli, and obturator, being put on tne stretch, 
must turn the knee and the point of the foot out- 
waids. The capsular ligament is thinnest inferioiiy 
and anteriorly, and in this spot the notch of the edge <tf 
the aoetabulum is situated. Hence, it has been sup* 
posed that the femur would be most frequently dis- 
located in this direction. This opinion appears the 
more probable, as the ligamentum teres cannot ofier 
any resistance to this kind of displacement, and the 
muscles situated at the inner part of the thigh are 
less capable of resisting any efforts which woaki tend 
Co cause dislocation ; and lastly, as the motion by 
which the thigh is separated firom that of the oppo- 
site side is the most extensive of those which it ex* 
ecutes. But experience has shown that the dislocap 
tion upwards and outwards is equally as common. 
In every case of dislocation of the head of the 
femur, the capsular ligament is tora i when the dislo* 
cation has taken place upwards and outwards, the 
head of the bone glides between the gluteus mini* 
mus and external surfooe of the ilium, and all the 
muscles of the thigh are placed in a state of relaxa* 
tion, excepting the pyriformis, gemelli, obtumtoiesy 
and quadratus. The limb is, consequently, shortened, 
and one would at first expected to find it rotated 
outwards, since the muscles of which we have been 
speaking act in this direction. But this is not the 
case, for the knee and point of the foot are always 
turned inwards,' which appears to depend on the in- 
fluence exercised by that portion of the oapsalar 
ligament which comes from the anterior interiot 
spinous process of the ilium. In the dislocation 
downwards and inwards, the head of the femur is 
lodged in the obturator foremen, and the adductor 
muscles are pul on XYia ifcntoXk) N>Dk\A l^tnvmc a kind 
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tlie tbigh. Tbe glutei, pyrifanaia, geminii obtun- 
loies, aod quadrHtu* moiclef are alio pat on itaa 
Rtielch ; hence, the knee and foot are tamed out- 
wardi, and the great trochanler no lopfec projecl^ 
a* in the natural itale. Lustij, in dUlocalioni down- 
nardi und backward*, the bead of the Femur ii carried 
towardi the iachtatic notch ; but this kind of dii- 
placenieal ia extremely rare, foe it cannot lake place 
unless the thigh weie bent and at the aanie time car- 
ried inward ■, more, indeed, than at Gnl light appeals 
pouible, rrom the resistance of Ihc anterior put of 
the trunk, and the limb of the oppoiile side. 

i ST8. The hip joint is very deeply lilualed, Mtd' 
is surrounded by so large Hmau of muscles, that it fa 
ofteD difficult to ascertain its precise spot, especially 
when the limb is swollen, and (he palieot com plains 
o( violent pain. Under such circumstances, the pro- 
cesses about the joint can be the only ^ide to lb* 
surgeon during the eiaminalion of the pan. M. Li^ 
franc gives the following directions on ibis subject ( 
Isl. if a line about an inch and a qaaner in exleat ba 
drawD from the apei of the anterior soperioi gpinoiw 
process, parallel to the axis of the limb, and anolbel 
Iranaveree line be drawn from tbe end of this, it ' 
will pass on the outer and anterior surface of the 
joint, about an inch and a half to the inner side of 
the former; sd, a line half an inch in length, drawit 
paiallel to the aiis of the limh, from the anterior 
inferior spinous process of the ilium, will fall or* 
the superior part of the joint ; 3d, if a line two inchea 
and a 4uarler long be drawn from the spine of the 
pubes. and directed transversely outward^ the joint will 
be found at a quarter of an inch below its extremity ; 
4th, lastly, if a right-angled triangle be drawn, ona of 
the sides of which, about half an inch long, and paiak 
lel to tbe axis of the limb, leiatiaalei inbiiorly <>■ tb* 
fbre and upper part of the great twefaanWT, asd the- 
other side, of an iach in length, ba ^im*»A.^it w - 
vamty iawaidt, Uw aapenoi anA uAnmbXi*^*''*^ 
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conespond to the outer side of the headof the hitaif. 
In the amputation at the hip joints aGcording to>M^ 
LiBfranc's method, a most accurate knowledge of the 
situation of the joint is necessary. This auigeon iiN 
trodoces the knife in the spot corresponding to tb* 
anterior and superior part of the joint, penetratea oo 
the head of the femur^ turns the surface of tho 
knife, and brings the point out a few lines below the 
tuberosity of the ischium. He then prolongs the 
incision downwards, carries it round the trochaiiier 
major, down the femur to the extent of two inehesj 
and after having thus finished the outer flap, bo ties 
the gluteal, ischiatic, and external circumflex arterieft, 
which are comprised in it. He then forms the inait 
flap, carrying the knife round the inner surface of 
the femur, and cutting downwards and inwards, care 
being taken to avoid the trochanter minor, fiat 
before the incision is completed, an atoibtantr intio^ 
duces his Angers into the anterior anc| superior part 
of the wound, so as to compress the femoral artery 
and the profunda. Lastly, after all the vessels' have 
been secured, the capsular ligament is then dividady 
and the head of the femur disarticulated, .. ' 
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REGION OF THE KNEE AND lEQ, 

■ ■ t 

I ■ ■ .- 
$ 274. We comprise in this division of the body iVnt 
portion of the lower extremity situated between the 
circular line which we took for the inferior limit of 
the coxo-femoral region and a second circular line' 
diawB immediately above the malteoli. The loMd' 
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ocoupiei ill lopeTior pait ; in front it fomw a cohm-' 
delsble projection, principally cauied by the pdlella, 
the edgei or which maj bs readily diftinguiibaii. 
The anterior pan of the condyles of tbe femur may 
be alio felt ihrough the integumenli, bb well as ihH 
policy which separate* them, if the limb be in a statB 
of Seiion. It is in this position also that it if moat 
eaiy to temHrlE Ihe kind of transverse fnrrow which 
correapODds to the femoro-tibial arlicnlation, aad 
which is more distinct then on the external side «l 
the linee. l:a>tly, on the latenil parts of the articn- 
lalion, wa find the prominences of bone formed by 
the tuberosities of the condyles of Ibe femur, by 
those of the tihia, and on the outside bj the head of 
the fibula. The posterior surface of the knee is coa- 
cBTe, and constitutes the ham, the depth of which 
increases with the fleiion of (he joint. It ii chieSj 
formed by the piojections of the tendons of (he bicep* 
on the outside, and Kirtorias, semi-tendinosus, graeilii 
and semi-mem bran osus on Ihe inside ; projecliosa 
which foim its lateral boundaries, and between whioh 
may be dislinguishcd the beginning of the calf of (Iw 
leg, and (he pulsations of popliteal ar(ei7. 

A( the anterior part of (he leg we find a vertical 
projection, formed by tfie crista of the tibia, on the 
outside of which may be observed (he internal sur- 
face of this bone. The outer side of (he leg pre- 
•enti, superiorly, a fleshy and rounded surface; in- 
feriorly, a slight projection, formed by the fibula, and 
a depression separating thai bone from the lendo 
Achijlis. A similar hollow is observable on the in- 
ternal side, between this tendon and the tibia, ia 
which the posterior tibial artery is lodged. Lastly, 
on (be internal and pos(eriar part of the leg the vena 
aaphena interna may generally be distingniihed. 

^STS. The skin which lines (he hollow of the haoi 
ii thin, and plentirully furnished with sebaceons fol- 
licles; that of Ihe fore-part of (he knee is Ihickei. 

Ob Ibe anteitor part of the leg lUiewue, the inief n* 
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menu are rather thick, but on the posterior, finer, 
whiter, and more yieldinj^; in the adult male they 
are covered with hair. In front of the patella the 
■ubcutaneous cellular tissue forms a bursa niucoui 
more or less distinct, and designed to favour the 
movements of that part; it occasionally happens, that 
the quantity of synovia contained in this bursa is 
so very much increased as to form a sort of en- 
cysted tumour, the posterior paries of which always 
adheres intimately to the patella. On the sides of 
this bursa mucosa, the subcutaneous cellular tissue 
is close and firm in its texture, forming only a very 
thin layer, and including but a small number of adi- 
pose vesicles. Hence wounds in this part, with loss 
of substance, cicatrize but slowly. In the liam the 
subcutaneous cellular tissue becomes thicker, and 
often contains a good deal of fot; at the posterior 
•offoce of the leg it becomes almost completely la* 
mellated, uniting very loosely the integuments to the 
subjacent fascia, and giving a reedy passage to the 
matter which forms in the part; hence, in cases of 
abscess in this region, an early opening should be 
made, to avoid extensive separation of the skin. 

$ 976. The vena taphena itUema, which we have 
already mentioned, is lodged between the deep 
layers of subcutaneous cellular tissue; so that its 
distance from the integuments depends on the thick- 
ness of this layer, and the quantity of fat contained 
fn it. It rises on the back of the foot, passes in front 
of the malleolus intemus, and ascends at first verti- 
cally on the internal surface of the tibia, and after- 
wards a little obliquely backwards towards the inter- 
nal condyle of the femur, in front of which it passes. 
If this vein is about to be opened, the ligature should 
be applied a Utile above the malleolus, at the point 
where the vein rests on the tibia. 

§ 977. The cruroi aponeurosis, above the kneet 
joint the tendons ol VYvci «x\e(Mm% ^^ the leg^ ; qq 
the fides of tbe pateWa Vx \a nqii >)Q^^««vv^>ai&i)N»e. 



KNEB AND LEO. 875 

leniallj, and b Hied to the tuberoiiltei of the 
tibia ; poiteriorlr, it u, on the contrary, verj utoiie', 
and continaoui with the fatda of the l»g. Thu 
arliei alao from the bead of the fibula, sad from 
flbroua eipeniioni coming from (he tendona of tha 
eitenwinoftba leg, ■artoriuB.^cilis, and temi-mem- 
branoBus; fiom the knee it descends around the leg, 
and ia flied along the whole extent of the anteriot 
and internal edge* of the tibia; its eiternal iDrface 
» covered by llie integomenti, cellular tiMue, veuel^ 
and nerrei ; the internal lesti on the mpecBcial mQ»- 
cles of the leg, ta lefeTBl of which it affords altach- 
menta ; leverat flbrous pTocesie* ere given off, which 
form intermiiKulHr lepla, of wliich we shall speak 
hereafter. The fascia of tha leg is not so thick a« 
that of the thigh, but ita firm and unjieldin^ natare 
tenders its division necessary when any considerabla 
ipflammatory swelling affects the soft parts litoated 
beneath it, for the Mme louons which we have aln«df 
■tated(4t Uaand 1S8). 

j tT8. (laving removed the Ibscia, we perceive at 
the posterior part of (he knee a kind of rbomboidal 
figure, the sidei of whichara formed by (he nnsclei of 
this part; it ia the pil c/ (A< Aam. The inferior eitra- 
mitj of the biceps, (he tendon of which muscle bi> 
furcBiei to fli itaelf to the bead of tha fibula, and t« 
contribute (o (he formation of the fascia of the 1m[, 
conalitDles the superior and external edge of this 
■pace ; the superior and inlemat edgs is formed bj 
(he semi-membranosQi, *ami-tendinosus,fracitii, and 
■Brtorius. The first of then maacles ends in a thl^ 
and rounded tendon, whicb divides into three poniou, 
of which the middle is B((acbed posteriorly to tha 
internal (nberoeity of the tibia, and tbe two lateral 
portions chiefly go to strengthen (he femota-tlbikl 
arUcula(ion. The semi-lendinosDa, litnated oD tbe 
inside of the (brmer, is mote prominent than it', iM 
tendon, slight nod n)UDdad,dBacanA»\y^^ai&4cmV«ak> 
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then turns from behind forwards^ and it inserted info 
the tibia, together with the tendons of the gracilis 
and sartor iu8 ($$ S62 and 266). The inferior angle of 
this rhomboidal space, much shorter than the superior 
one, is formed by the heads of the gaUrocnemiwu mus- 
cle. That on the internal side is fixed to the femur 
above the posterior part of the internal condyle of that 
bone, and is covered, in part, by the semi-membra- 
nosuB muscle. The external bundle is attached behind 
and above to the external condyle of the femur, and, 
like the internal, is only coveied by the fascia. It 
increases in size as it descends, and ends in an ape* 
neurosis, which, after joining that of its fellow^ be- 
comes united with the aponeurosis of the soleos. 
It is for the purpose of preserving the insertions of 
the last-mentioned flexor muscles, and the move* 
ments of the stump, that amputation of the leg is 
performed at a short distance from the anterior 
tuberosity of the tibia. The hollow of the ham* 
circumscribed internally, as we have just said, is con- 
tinned inferiorly, beneath the gastrocnemius as fiir as 
the aponeurotic arch of the soleus; we find there a 
great quantity of adipose cellular tissue, lymphacic 
ganglia ; and, proceeding from the external towards 
the internal boundary, the peroneal nerve, the vena 
saphena externa, the tibial nerve, the popliteal vein 
and artery. 

$ S79. The soUw muscle, placed under the gastro- 
cnemius (^ 278.), is of an oval figure, and arises sn* 
periorly from three distinct aponeuroses; the first, 
broad and thin, is fixed to the superior extremity, and 
external edge of the fibula ; the second is disposed 
like an arch, the concavity of which is turned 
upwards: and lastly, the third is inserted along the 
posterior oblique line and the middle third of the 
internal edge of the tibia. The aponeurotic arch,- of 
which we have been speakiw^, Joins together the two 

lateral apoDeuroAes, ai\A con eta VYkfc v^\X>^XKft\^«ssBta. 

Jji/eriorly, the flealiy fibiea ol vV^^Q\^^^v^\««5»^a^s^ 
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8'broad ami thin aponearosifl, which joiu that of th«i 
MBtrocnemiuB, and thus anists in formiofif the tendfi 
AchilHs. This tendon^ the lari^it and strooffctt of 
any in the body, detcends perpendicularly behind the 
tower part of the lcgr> forming there a considerable 
projection, and flics itself to the inferior half of the 
posterior starfaco of the oe calcis. The power of the 
sOleus and gastrocnemius muscles is so fpreati that 
their sudden and violent contraction may produce the 
liapture of the tondo Acliiilis, or even fracluro of the 
ds calcis ; this severe accident is tnoru frfN|uontly 
met with in dancers, b<Mnfl^ prrifluc«nl by a tf>o vio« 
lent extension of the foot. The sutwrflcial situa^ 
tion of the tcndo Achillis allows tiie disprfHsion^ 
baaied by the si^paration of the two |ii»rtioiis of tbn 
tendon (and which is incnmsisd by ihu IhtxuHi of tlm 
fbot,) to be easily distinffuishud by the u>ui'h» (^m- 
tidcring the points of attachment of thesn muMrUw, it 
iMcomes evident tliiit, in ordc^r to unii« ui^ain th<i d\^ 
vtded parts, we must not only km*p thtt Utui fully i^s- 
tended on the kigi but also the l<*g a liitUt tia%i-ti on 
the thigh. Authors, for the most tiari, supiNiM- Uiat 
the tendon of the plantaris may iikitwiMt Ihi rup* 
itifed; bat M, Uichard, wn think, Juiilv fuf*tr», It* 
«he rupture of some of thn flimhy flbr«ts (uniums ^^^^ 
csalf, those effects which have iHwa HtiribuiuiJ tii 
that of this tendon. In fart, the ptnnttirii miiscle, 
placed before the gastrocnemius, and b<^himl the 
soleus, the popliteal vessels, and th« knett-Jniut, is 
• narrow,^ lengthened, and ealreniulv ihint it is IlKudj 
Mrperiorly, to the eitemal condyle of thu femur, dt»* 
scends obliquidy outwnnls, and afti^r a iwssage of 
two or three inches, ends in a thin, narrow, and very 
ln^g teadon, which unites itstdf to the Inleinal side 
ef the tendo Achillis, about tlie inferior third of the 
leg; and goes to Ax itself to tlie os calcis i lience it 
w^uld seem very difficult for its rupture to be (iro* 
doeed by the contiactioa uC ao tew vautKiV^w ^iXA%%« 

•4 U. X 
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The anterior surfece of the Boleas mvscle is in Kla« 
tion with the deep layer of muBcks, the popliteal 
tessels, the tibialis posticus and peronei. A tendinoiiB 
expansion passes behind the tendo Achillis, ascencb 
as far as the popliteus muscle^ and^ with the po»* 
terior portion of the fascia of the leg, forma a sheath 
which surrounds this tendon ; behind which we find a 
g^reat (Quantity of fatty cellular tissue intermixed with 
albugmeous fibres. 

§ 280. The sciatie nerve (^ 262.) arrived at the ham, 
divides into two principal trunks, the tibial and pe- 
roneal nerves. This last descends obliquely outwards, 
along the inferior extremity of the biceps, behind the 
external condyle and the tendon of the gastiocnemios, 
and then turns forwards and inwards to pass between 
the superior part of the fibula and the peroneus km- 
gus muscle. The internal branch, larger than the pre- 
ceding, descends at first nearly perpendicular along 
the internal edge of the semi-membranosus, be- 
tween the aponeurosis and the popliteal vessels, next 
dips between the heads of the gastrocnemins^ passes 
behind the knee-joint and the popliteus muscle ; and 
lastly, having traversed the soleus muscle, takes the 
name of tibial nerve. In general, a considerable quan- 
tity of adipose cellular membrane separates this 
nerve firom the popliteal vessels. The popliteal vein 
covers the artery, and is found, at first, a little on 
its outer side. The vena saphena externa, which 
rises on the back of the foot» passes behind the nml- 
leolus extemus, and ascends obliquely towards the 
ham, then proceeds by the side of the nervus tibialis^ 
and opens into the popliteal vein. 

§281. The popliteal artery is the continuation tiitkn 
femoral, and takes this name immediately it has pnswid 
through the tendon of the adductor magnns. From 
this point it descends somewhat obliquely oatwards, 
and ceases to be popliteal about the superior fonrth 
of the leg. It is covered immediately by the Tain, 
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vrhich intimately adheres to it by means of cellular 
tissue^the popliteal nerre, the femoral fascia, and the 
integ;iiroents ; supenorly^it is likewise in relation with 
the semi-membranosus muscle, by its posterior sor^ 
Ibc^. ' Jnferiorly, it passes beneath the gastrocne« 
■ifiius, plantaris, and soleus; superiorly, the ante* 
rior«ide of this vessel is separated from the femur by 
■H large quantity of adipose tissue; about the middle 
of the ham, it rests on the femoro- tibial articulation $ 
in its lowest part, it is contiguous to the popliteus 
and tibialis posticus muscles. 

When the coats of the popliteal artery give 
way, the blood exudes and a tumour soon forms, 
which gradually increases in size; but the crural 
fascia, strengthened in this part by several transverse 
ligamentous bands, strongly opposes the distension 
from before backwards, and forces the aneurism to 
assume an oblong form, in the direction of the axis 
of the knee, owing to the rhomboidal figure we 
have mentioned above. Another result of this ar- 
rangement of the fascia is that the posterior parietea 
of the aneurismal sac, formed as they are by this fascia 
and a large quantity of condensed cellular tissue, are 
much thicker than the anterior one8,which consist only 
of the loose cellular tissue which separates the artery 
from the bone. The severe pains, fulness, and numlA 
ness of the leg, sometimes observed in cases of popli- 
teal aneurism, are likewise consequences of the ana- 
tomical disposition of the parts, by which the 
nerves and vessels lodged with the artery in the pit of 
the., ham are more or less compressed. The expe- 
riments of M. Richeiand also go to show that the si- 
tuation of the popliteal artery in the midst of a large 
quantity of very extensible cellular tissue, and imme- 
diately behind the knee-joint, must expose it to a cer>i 
tain degree of displacement whenever the limb is 
forcibly extended, causing in part the great frequency 
ofpopliteal aneurisms. The long-continued contract 
tipa of th^ xpuscl^s pf the calf appear^ al^o capably 
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of giving riie to this disease, by compKiiing'the 
artery in its lower part 

In the case botn of wounds and aneurism of the 
popliteal artery, its deep situation and the nervous 
trunks which cover it prevent an advantageous em- 
ployment of compression, and we must, therefoTe« 
nave recourse to the ligature of the femoral artery. 
The ligature of the popliteal artery presents greater 
difficulties, and less chance of success ; in donse? 
qnence* the ancient method of opening the tumoutj 
and then tying the artery both above and below it, 19 
now almost universally abandoned for Hunter's iBocfe, 
.which consists in tying the diseased vessel at a point 
more or less distant from the seat of the disease. 

The principal branches furnished by the poplitea^ 
attoE^ in passing through the ham, are the articular, 
flya m number; they are distinguished according to 
their position into superior-external, superior-inter^ 
naU superior-middle, inferior-external, and inferiofw 
intemal ; they surround the knee, and present nuoia- 
roqs anastomoses. 

i 988. About the level of the head of the flbdhi, 
the popliteal artery gives off the anterior tibial, which 
passes horicontally forwards, and of which we shall 
presently speak. About an inch below tliis point, the 
popliteal artery bifurcates to form the peroneal and 
posterior tibial arteries. It is to avoid the division of 
the popliteal vessels, and to preserve the attachments 
of the flexor muscles,that we do not amputate the leg 
above a line situated about four fingers' breaHth below 
the anterior tuberosity of the tibia; on the Other hand, 
-were we to leave too long a stump, it would be ex- 
posed to accidents of all kinds. The posterior tihiat 
artary takes a direction a little obliquely inwards, and 
then descends almost perpendicularly between the su- 
perficial and deep layers of muscles on the back of 
the leg; its passage answers nearly to a straight line 
drfiwn from the middle of the ham to the poaterior 
Dsirt of the malleolus intemus. At the superior pait 
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of Ihe leg it U covered hy the wjleug dad gBatri>- 
CDemius muscles ; but, about iU iqfecior third, it dis- 
eDgBges itself gradually from under the tendo Acbillii, 
and becomea placed Bt iti inner lide, immediately 
under the fatcia of (he leg. Anlerioilj it correiponda 
to the in(ero»eou9 apace, to the lihialia posticas, and 
flexor longui communia, and to Ihe posterior nirlkce 
of the tibia. There are frequent!]' (wo veins acconi- 
pan jiog this vewel one on each aide of it. Ai to (be 
tibial nerve ,(} 2T9.) ve shall onlj observe that it 
descends (onardi the as calcis along the external 
edge of the arlerj to which it is attached. 

To (ie the posterior tibial arterj towards Ihe infe- 
rior third of the leg, we have onlj to divide the 
integumenli, the Ibscia, and the cellalar tissue be* 
tween Ihe tibia and the inner edge of the tendo AchiU 
lis. Bui about Ihe superior third of ils course, thii 
operation is much more difficult i in bet, to reach 
the vessel, «e must make, along the inlemal edge of 
the tibia, an incision eiLeoding From the posterior and 
inferinr part of Ihe internal tuberosity of that bone to 
the middle of the leg. The iategumenla and the TasciB 
of (he leg having been thus divided, tre must dissect 
Ihe flbrei of the soleua muscle, which are fixed U> 
Ihe internal edge of Iho tibia atid lo its oblique line, 
turn this muscle and the inner head of the gaitio- 
cnemius outwards and backwards, and then divide 
the aponeuroais which passes behind the attcr; and 
deepseated muscles. Sometimes it even become! 
necessary to cut liansverselj the fleshy flbtes of the 
•oleu* and gastrocnemius muscles. 

$ !S3. The deep-seated layer of muscles on Ibe 
back of the le^ is formed by the popliteMi, Ihe flexoc 
communis, digilorum, (ibialis poslicus, and fleioc 
loi^s ballucis. The flrst oF (hesa luascles, short, 
flat, and nearly triangular, ii placed behind (he krtee- 
joint; i( is flied in a bollnvr on the tuberosity of the 
internal condyle of the femur, and to Ihe triangular 
nitface visible D a the poateripr and upper p»rtoI the 
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tibia. The flewr eommwiu parforeoM ii fixed to 
the poflterior surface of the tibia from its oblique 
line to its inferior fourth and to a fibrous septunit 
arising from the foacia of the leg, and common to this 
mnscle, and the tibialis posticus^ and flexor lon^^as 
hallucis ; inferiorly, it terminates in a tendon, which 
passes behind the malleolus intemus, and divides on 
the sole of the foot into four separate tendons. The 
posterior surface of this muscle is in relation with the 
solens, the fascia and the posterior tibial artery ; the 
anterior covers the tibia and the ttbialu pokima 
muscle. This muscle, long and of a prismatic formy 
is bifurcated, superiorly, to allow the passage of the 
anterior tibial vessels ; one of its portions is fixed to 
tlM inner and back part of the fibula ; tlie other to 
the linea obliqua of the tibia, and to the interoaseooa 
lieament ; it also receives fibres arising from the ten* 
dinous partition mentioned above, and ends by a 
tendon which passes behind the malleolus intemnsy 
together with that of the flexor communis perforanst 
The flexor longw hallucis is fixed to the two infierior 
thirds of the posterior surface of the fibula, to the 
tendinous partition which separates it from the above- 
named muscles, and to another fibrous process placed 
between its external edge and the peronei muscles; at 
the bottom of the leg it ends by a tendon which enters 
into a notch formed behind the lower extremity iof 
the tibia, and at the posterior surface of the astraealus* 
$884. The perem^ artery^ the origin of which hai 
been already stated ($ 881 .)) proceeds a little obliquely 
inwards, from the termination of the popliteal artery 
to the malleolus intemus, along the edge and internal 
surface of the fibula. Covered posteriorly by the 
soleus and flexor longus hallicis, this vessel rests on 
the tibialis posticus superiorly ; but traverses it in- 
feriorly, to get between its anterior surfhce and the 
interosseous ligament. Wounds of the peroneal 
artery are of rare occurrence, owing to its deep sita« 
ation and small size ; in order to tie it, M. Litfirano 
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lecotnioeDds bd iocision through Iha iniegomeiiu 
oblique!; from wittiiD outHBids and from belov up- 
-HBidB, tiom the exteroal edge of (he teodo AchillU 
to the poiterioi and eilernitl surface oC the fibula, 
taking citie to avoid the retia laphetia eitema. Next, 
tbe faicia must be divided, thesu|>erBcia1 being leps- 
tated b; the finger fiom the deep-aeated layei of maa- 
cles.Bnd then the aponeuroaii covering the deep lajer. 
LMllj.Ihe internal edge of the flexor longui halluoia, 
behiod which is foand the alter;, must be directed 
oulwardi. 

S 365. The fleshy mai* liluated at tbe eiternd 
and anterior part of the leg. ia formed by the tibieli* 
anlicui, exlenaor loDgua hallucia, eitenior longai 
communii, perotieu* terlius, and the two peronti 
laieralet. The four first aie lodged in a aoit o£ 
groove formed by the fascia of the leg before, behind 
by the interoaieous ligemenl, the tJbia OD (he inside, 
end the Gbula on the outside. The tibialii anlieut 
muscle is fixed to tbe ex teroal tuberosity and to the 
■uperior half of the eitemal aurbce of tbe tibia, to 
the inteTdMseous ligament, to a flbroua partition 
■epaiatii^ it from the eilensorlotigus commanis, and 
(o llie upper part of the iateniHl surface of the fascia 
of the leg. About the inferior third of the leg, it ter>- 
minates by a tendon which pauea in front of the iu- 
fetior oitremity of the tibia and of the ankle-joint. The 
external edge of this muscle is nniled above to the 
txlauor Umgiu jallidi, which arises from the inter- 
nal surface of the fibula, and from the interosseous liga- 
ment, and whose tendon paasea likewiae underthe an- 
nular ligament of tlie tarsus ; interiorly, it is operated 
from it b; the anterior tibial nerve and veaaela. Tbe 
ealmutir Umgta Anrnnunif is placed on tbe outside of 
the two last, from wbich it is sepaiated bj a fibrons 
l«ni(ion { it arises from the anterior part of the flbola, 
from the interosseous ligament and the aponeuroais 
■urrounding it, and its tendon does not cetua to be 
provided with fleiliy flbrei till it siriTea on a level 
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with the annular ligament. The external edge of thit 
muscle is united superiorly to the peroneua loi^a, 
in the middle to the peroneua brevis, and ioferiorlj 
to the peroneiu terUus. This last muscle doea not 
constantly exist ; it is fixed to the inferior third of the 
anterior part of the fibula, and ends by a tendon 
which passes under the annular ligament, to become 
inserted on the fifth bone of the metatarsus. 

$ 886. The atUerior tibial artery, having left the 
popliteal on a level with the head of the fibula, 
proceeds horizontally forwards, traverses the aupe- 
rior extremities of the tibialis posticus, and of the in- 
terosseous ligaments, turns downwards, and deacends 
fAiliquely along the anterior part of the leg. It rests 
during this passage on the interosseous ligament, 
excepting about the lower part of the 1^ ; and on 
the tibia it is covered, in succession, by the tibialis 
anticus, extensor communis, and extensor poUicia, 
the tendon of which last is the onlv part which 
separates it inferiorly from the fascia of the leg. Its 
internal side corresponds to the tibialis amicus and 
to the tibia ; its external to the fibula, to the peio- 
neus longus, extensor communis, and extensor poUicis 
muscles. The anierior tibial nerve, given off from the 
external popliteal (peroneal) branch, treveraes the 
upper ends of the peroneus longus, and extensor com- 
munis muscles, descends obliquely between theae 
muscles and the fibula, then between the extensor 
communis, extensor pollicis, and tibialis anticus. in 
front of the interosseous ligament, where it is in 
relation with the artery, superiorly, by ita internal, 
and . inferiorly, by its external, side. Two veins 
accompany this vessel, one on each side ; laatlj, 
all these parts are united by cellular tiasue, which 
in many points is of a rather firm texture. 

It will be seen, then, that in order to tie the an- 
terior tibial artery at the lower part of the leg, where 
it rests on the tibia, the incision through the intego- 
nwnto and fascia must be made between Uie leiidoa 
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or the citenior pollicis, nhich coven Ihe reuel, and 
that of the eKenaoi commuaia. To perform Ibis 
operation about Ihe upper third of the leg, it is ne- 
cewar]' (o make a long incision in the direction of 
the eiCenal edge of the tibialis anticua, and (hen to 
■eparsle this maicle from the (wo ex(eDaont from 



■eparsle this maicle irom ine (wo exteaaont irom 
below upward*; we shall tlien find the artery upon 
the intecoaaeoni li^ment, ahout an inch deep, 

always possible to iaolaie it from the accompaayiog 

§ EST. The two ptronel laleralei maacles occupy 
the eileroal part of the leg : the first, the longeal of 
Ihe two, is Hied to the superior third of (be external 
•Diface of the Hbula, to the tibia, to the fascia of the 
leg, and to those fibroua partitions which separate it 
on one side from the soleua and flexor long-ua pol- 
licis, and on the other from Ibe extensor communis 
longua. About the lower (bird of the leg, it terminates 
by a tendon which passes along tlie JIbuIat behind 
the malleolus eiternus, and goes to be attached to 
the Hrat bone of the metatarsus. The peconeus brevis 
arises from the inferior half of the external surface of 
the fibula and the aponeuroses which aurround it; 
its tendon enters the name groove as that of the pre- 
ceding maacU, and ends on the Qtth bone of the meta- 

i S88. The bones of this portion of the lower ex- 
tremity consist of the loner end of the femut, tbe 
patella, Ihe tibia, and the Hbula. 

The patella, a small datcened bone of an irregularly 
triangular shape, occupies tbe anteiior part of the 
knee. Its anterior sarhce ia convex, and covered 
by fibrous and aponeurotic expansions, and afterwaids 
by tbe integnmeota ; it* posterior surface i* divided 
into (wo pordons by a projecting line, wbich descends 
oblii^uely inwards ; tbe two surfaces ibus formed are 
covered with cartilage, and articulated with the coD- 
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also ita thickeet part, is directed upwardsi and into it 
the common tendon of the extensors of the le^ is 
inserted. Its lateral ed^s, ¥rhich are thin and pro- 
minent, afford attachments to aponeuroses given off 
from the extensors ; lastly, its apex serves for the at- 
tachment of the UgamerU of the paiella* The fibrous 
cord to which this name has been given seems to be 
only the continuation of the tendon of the four exten- 
sors of the leg, in the centre of which the patella has 
been developed; it is flattened, about two inches 
long, fixed inferiorly to the anterior tuberosity of the 
tibia, and separated from the articulation of the supe- 
rior extremity of that bone by a considerable bundle 
of adipose tissue, and by a synovial bursa. As a con- 
sequence of this arrangement, the patella baa a ten* 
dency,when the limb is bent and the extensor muscles 
of (he leg violently contract, to be twisted backwards ^ 
in fact, it then rests by a point only on the anterior 
part of the condyles of the femur, and the ligament 
of the patella fixes its lower end to the tibia, whilst 
the vasti, crurseus, and rectos carry its upper end 
backwards. The transverse fracture of the patella 
takes place, therefore, whenever the action of these 
muscles is ^eater than the resistance offered by the 
bone, and it is clear that when the extensor muscles 
can no longer act on the leg, it must become flexeil^ 
and the patient will fall on his knees. The fracture 
of this bone may likewise be produced by canses 
acting immediately on it ; for instance, by falls on 
tlie knees, but this is a very rare occurrence, be- 
cause the 1^ most form with the thigh a very acute 
angle before the patella will be required to support 
the whole weight of the body. In such cases« the frac- 
ture is also transverse, because the shock excites a 
contraction of the extensor muscles, which combine 
their force with that of the direct percussion, llie 
longitudinal fracture is extremely rare, and can arise 
only from some great violence directly applied to 
the part. 
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i !89. The inferior entremUy of (Ae^/NMir is ytitj 
large, K>mewbat SatteDed from before bsckwaidi, 
and tbinoer in ihe ceatra than on the sidei, where th« 
coDdjIes are silunled. The linera aapem, which de- 
scends, a> we have seen, along thepoimioT juiface of 
the bod; of the (emur (j 268), birurcatea at a sholt 
distance above the coodjles; ita inlenial line, 
which has a depnnion supeiiorl;, for Ihe paua^ of 
the femoral arterf, reaches Ihe posterioi part of 
the inner condjle, and girea attachment to tb« 
adductor magnua and tticepg cniTalis; the eitcrnal, 
more prominent, passes to the oiitei condyle and 
serves foT the insertion of (lie triceps cruralis and 
biceps ; the liiangular and flattened surTece betwecD 
these (no lines corresponds to the popliteal Tesaela 
and nerves. The condyles of the femur are two cod. 
aiderabte eminences, which are aiticulaled with the 
libia ; that on the inside is lesa prominent torwardi 
and mole prolonged backwards and downwards than 
the onter; bat, when the Itmnr is in its natural 
situation, they are on the same level, id consequence 
of the oblique position of that bone. The condyles 
are mote convei behind than before, and are »epa' 
rated anterioily by a surbce coDcave tmnavenely, 
convei from above downwards and covered with car- 
lilage. In this sort of arliculai pulley the patella i( 
placed; it is kept there by its own ligament, by Ihe 
lendona of the eilenaois and aponeuroses given off 
by these muscles, and by the capaalar ligament of 
the knee-joint ; but it haa a free motion, and may be 
IniBled upwards, downwards, inwanjs, and outwardi, 
'^'-- lislocBtians upwards and downwards are only 



patel U or the tendons of the extensors of the leg ; the 
dialoCBtioD inwards takes place with more ease than 
in the coottarj direction, becaote the internal edge 
of the patella, more projecting than the eilernal, 
passes beyond the internal honndary of ihe articular 
pulley, and, conseqncatlj, gives more purchase to 
Sl3 
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the causes which tend to push it in that direction. 
The greater projection of the external condyle of the 
femur had given rise to the opinion that dislocations 
inwards would be naturally most frequent ; but^ ac- 
cording to M.Boyer, experience has not confirmed the 
conjecture. Posterior ly,the condyles of the femur are 
separated by a perpendicular notch of considerable 
depths which lodges the ligamenta cruciata of the 
knee. Above the lateral surfaces of the condyles the 
uneven projections called the tuberosities of the fe- 
mur, are situated, affording insertion ^to the lateral 
ligaments of the joint, and to some muscles. The 
fiacture of the femur, immediately beneath the con- 
dyle^^ is rare, owing to the great thickness of the bone 
at this point ; when it does take place, the lower end 
of the bone is carried backwards by the contraction of 
the gastrocnemius, plantaris, and popliteus mascles. 

^ § S90. The svperior extremity of the tUriay of large 
size, and in shape transversely oval, presents above 
two surfaces, concave and covered with cartilage to be 
articulated with the condyles of the femur; the inter- 
nal is oval from behind forwards ; the external, not 
10 deep as the other, is nearly circular, and directed 
somewhat obliquely downwards and outwards. Be- 
tween these two surfaces is found a pyramidal pro- 
cess, called the spine of the tibia, which gives attach- 
ment to the semilunar cartilages and the ligamenta 
cruciata. Anteriorly, the superior extremity of the 
tibia is bounded by a triangular surface, oblique 
forwards and downwards, and terminated below by a 
tubercle where the ligament of the patella is inserted ; 
behind, there is a notch; and lastly, on the sides are 
two eminences called the tuberosities of the tibia; 
the internal, the most prominent of the two, gives 
attachment to the internal lateral ligament, and to the 
tendon of the semi-membranosus ; the external pre- 
sents a small convex surface, directed downwards^and 
covered with cartilagc,to be articulated with thcfibula. 

The articulation of the femur and tibia is ytrenglh^ 
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ened by a great many ligaments and by inter-articular 
cartilages ; these last, which have been also called 
semilunar ligameDts, are placed between the condjlee 
of the femur and the cayities of the upper end of the 
tibia. Their shape is that of a crescent^ and they are 
much thicker at their outer than their inner circo in- 
ference. The lateral ligaments, two on the outer and 
one on the inner side of the knee, are flbroas bundles, 
passing from the tuberosities of the femur to those 
of the tibia, or to the head of the flbuld. and are 
strengthened by aponeurotic expansions from the 
neighbouring tendons. The posterior ligament passes 
obliquely from the external condyle of the femur, to 
the internal tuberosity of the tibia i it is covered bj 
an aponeurosis from the semi-membranosus muscle, 
and separated from the ligamenta cruciata by veB« 
«els and a quantity of fat. The ligamenta cruciata, 
arranged so as to represent an X,are very strong, and 
fixed to the spine of the tibia and the condyles 
of the femur. The number and strength of these 
ligaments, as well as the extent of the articulating 
surfaces, and the number of tendons surrounding the 
knee, give great firmness to this joint. The tibia is 
nevertheless capable of being dislocated backwards, 
forwards, and on the sides. The dislocation forwards 
is almost impossible, since the flexion of the leg may 
be carried very for, before the articulating surfece of 
the tibia will no longer be in relation with the con- 
dyles of the femur; besides the ligament of the 
patella and the tendons of the extensor muscles 
strongly oppose this accident. The crucial, pos- 
terior, and lateral ligaments all oppose an exces- 
sive extension of the leg. Hence, in order that the 
luxation backwards should take place, they must 
be torn, and the gastrocnemii, poplitei, and ex- 
tensors of the leg, considerably lengthened. The 
lateral dislocations are more frequent; bat they are 
almost universally incomplete, owing to the great 
extent of articular sarface in the transverse direction* 

Sl3 
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In the ampntation of the leg at the femoro-tibial 
articulation, the flap intended to cover the stamp 
must be taken from the muscles of the calf. A semi- 
circular incision must be made before and below the 
patella, and the ligament of the patella and the lateral 
ligaments be divided. The knee is then flexed, to 
allow of the division of the ligamenta cniciataand the 
passage of the knife from above downwards, and from 
before backwards, between the tibia and the skin 
covering the posterior surface of the knee. But the 
common amputation of the leg or thigh is asuaUy 
preferred to this operation. 

§ 291. The body of the tibia is prism-shaped ; its 
size diminishes from above downwards, but the point 
at which it is weakest is at the junction of the 
middle with the inferior third, in which point it is 
most frequently fractured. It presents a double cur« 
vature, so that its inner surface, which is sabcota- 
neous, is slightly convex superiorly, and somewhat 
concave in its lower third. The external surface has 
the contrary disposition, and is covered by the tibialis 
anticus, and by the tendons of the extensor communis, 
extensor proprius pollicis, and peroneus tertius. The 
posterior surface, which is convex in its whole extent, 
is traversed superiorly by a projecting line, obliqae 
from above downwards and from within outwanls, 
and into which are inserted the popliteus, soleus 
tibialis posticus, and flexor longus. Of the three 
edges which separate these surfaces, one is external, 
and serves for the attachment of the interosseous 
ligaments, one internal, offering nothing worthy of 
remark, and the third, or anterior one, called the 
crest of the tibia (shin) ; it is here that we most 
easily perceive the inequalities which accompany 
the fracture of the bone. 

§ 292. The fibula, situated on the outside of the tibia, 
and very much slighter, is directed a little obliquely 
downwards and forwards. The upper end of this bone 
i^ rpu^de^, and be9rs the name ojf head of the flbulfti^ 
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We observe on it a surface directed inwards and for- 
wards, for articulation with the one we noticed on 
the external tuberosity of the tibia; behind, it ter- 
minates by a pyramidal eminence directed upwardly 
around which are inserted, the external lateral lig«p 
ment, the tendon of the biceps, and the twoligamenta 
which join this bone to the tibia. 

The hodj of the fibula, slender and rounded above, 
prismatic m the rest of its extent, is twisted on 
itself, and slightly curved inwards. We observe on 
its internal surface a longitudinal crest, on which the 
interosseous ligament is fixed. This fibrous mem- 
brane occupies the space left between the two bone a 
of the leg, and presents above and externally a 
considerable orifice for the passage of the anterior 
tibial vessels. 

One or .both bones of the leg may be fractured i 
in the former case, the leg is for the most part 
bent backwards, from the muscles of the back of 
the leg being stronger than those of the front. When 
the fibula alone is fractured, the limb is not short- 
ened, but the direction of the foot is changed, as we 
shall see hereafter; and the two ends are drawn 
against the tibia ; lastly, when the tibia alone isfrac* 
tured, the displacement is very inconsiderable. 



CHAPTER XVII. 

REGION OF THE FOOT. 



§ 898. To terminate the description of the lower 
extremities, we have yet to speak of the foot and the 
lower portion of the leg, parts loo closely connectecl 
fo ^llow of their being separately (lc«cnb?d. At th^ 
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boiiiSm 6( the leg we obserre, on each lide^ a 
vounded projection, called malleolas; the hmer, 
fbrmed by a process of the tibia, is separated from 
the tendo Achillis by a very marked depression | the 
-outer, formed by the lower end of the fibula, is also 
•efMirated firom that tendon by a sort of perpendicolar 
g^roove, at the anterior part of which may be felt the 
tendons of the peronei laterales muscles. In carry- 
ing- the foot inwards, we also perceive in front of the 
ihalleolus extemus, and on the outside of the instep, 
tt projection, formed by the head of the astragalus ; 
on its external and inferior side is a pit, bounded 
behind by the astragalus and the os calcis; in- 
tfernally, by the scaphoid; externally, by the cuboid ; 
amd in front by the third os cuneiforme, which forms 
a projection in front of the cuboid. Following with 
the finger the outer and lower edge of the foot firom 
behind forwards, we meet below this eminence a de« 
pfession, bounded in front by a marked projection, 
lind formed by the posterior extremity oif the fifth 
bone of the metatarsus. Proceeding along the inner 
ed?e of the foot, the first projection we observe, 
bdore the malleolus, is the scaphoid, about twelve 
lines in front of which the posterior extremity of the 
first bone of the metatarsus is situated, which may be 
felt by carrying the fingers along the inner and infe- 
rior edge of the foot. Behind this projection there is 
a depression, which corresponds to the tarso-meta- 
tarsian articulation, and which is bounded anteriorly 
by a second bony projection. A knowledge of these 
details is very important in partial amputations of 
the foot. 

$ 294. At the lower part of the leg the skin is in ge^ 
neral thin and adherent to the parts beneath, especially 
Upwards the inner malleolus. Hence wounds of these 
parts, with loss of substance, cicatrize with diffioalty. 
The saphena interna vein, formed by the union of 
several smaller Teins lodged VnWne e^VUilat tissue of 
tlll6 g^le, 8flcen4s in front ol lYie \n\At(»\ \fi»k>^«(^xiv 
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In very fat persons this spot is sometimes chosen for 
bleeding, the vein being more superficial here than 
at the inferior part of the leg. The aaphena externa 
also makes it»4ippearance near this part« but it is in 
general too small to be easily opened. On the heel 
the integuments are very thick and rough, but it is on 
the sol^ of the foot that they are most remarkable 
for their firmness, hardness, want of elasticity, and 
great thickness. Tumours, therefore, form in this 
part with great difficulty, and occasion the most 
severe pains. On the back of the foot the skin is 
much thinner, but it is tightly applied to the parts 
beneath it. 

§ 295. The tUnal aponeurosis, at the inferior part 
of the leg, is attached internally to the ligament of 
the inner malleolus, and externally to the sheath 
of the tendon of the peronei muscles. Posteriorly, it 
disappears towards the heel, and is lost in a thick 
and elastic layer of cellular tissue, which contains 
some fat, and very closely unites the integuments to the 
subjacent parts. Anteriorly, the tibial aponeurosis is 
continuous with the anterior annular UgamenL This is 
a fibrous quadrilateral bundle, much thicker externally 
than internally, and extended transversely across the 
ankle. Attached externally to the interior and outer 
part of the superior depression of the os calcis, this 
ligament proceeds inwards, and soon divides into two 
layers to surround the tendons of the extensor digi- 
torum and peroneustertius. Lastly, after uniting and 
separating again to form a sheath for the tendons of 
the tibial anticus and extensor pollicis, these layers 
are inserted in front of the internal malleolus. A 
very thin aponeurotic layer is given off from the lower 
edge of this ligament on the dorsum of the foot, and 
towards the joints of the phalanges degenerates into 
cellular tissue. 

$ 296. Beneath the aponeurosis, we find, proceed- . 
iug from within outwards, the tendon of ike tibialix. 
anticus, irhiph descends '\a Uot^V^ o^ V\\^\;^v>-v»xi>a!^ 
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artienlaticyn, and then enters into the sheath of tbd 
annnlar ligament of the tamu, where it is covered 
bj a synovial bursa. It then proceeds forwards and 
faiwards to be attached to the base of the oa cuttei-> 
forme internum^ and posterior extremity of the first 
bone of the metatarsus. 

The tendon of the extensor pollicis passes beneath 
the annular ligament in a distinct sheath by the side 
of tlie preceding, and lastly terminates on the phalanx 
of the great toe. The tendon of the extensor digi- 
tomm communis divides into four portions, which, 
after their passage beneath the annular ligament, 
separate from each other to be distributed to the tout 
outer toes. They join the tendons of the flexor 
b re vis, receive processes from those of the lumbri^ 
cales and interossei, and spread out in a kind of apo- 
neurosis, which covers the superior surface of the 
toes. Lastly, the tendon of the peroneus tertiot 
passes into the same sheath as the tendons of (he 
extensor communis, and is attached to the head of the 
fifth metatarsal bone. 

The flewvr brevis digitnrum, situated at the supe- 
rior and external part of the foot, beneath the tendon* 
of the extensor longus, is attached posteriorly to the 
superior portion of the calcaneum, and to the adjoin- 
ing ligaments. From thence its fleshy fibres proceed 
forwards and inwards, and soon divide into four bun- 
dles, the tendons of which cross those of the extensor 
communis, pass obliquely on the metatarsus, and go 
to be attached to the four first toes. 

§ S97. The anterior tibial artery, when it reaches 
the inferior part of the leg, between the peroneus longus 
and tibialis anticus, passes beneath the anterior anno* 
lar ligament, between the extensor longus digitorum, 
and extensor proprius pollicis. It then fwsumea the 
name of dorxal artery of the foot, and proceeds ob- 
liquely forwards and inwards towards the posterior 
extremity of the me\&iaTiK\s,wVv^t« \\. V«A!ife% VM,Ti«ath 
the tendon of the exienaoi bteySa \o ts«fc>^VN\^ *»>» ^ 
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the foot. During tbis coane tlie veasa] U covered bj 
the common iategumeota, tbe tendon* of tbe eilenioi 
digilocum, and by (be eitenioi breiii. The piiuci- 
|ial branche* which are given off are the laml and 
themeiBtanal. The formerariaea on tbe level »ilh the 
KapboiH, end pcoceeda foiwardg and mwarda beneath 
the eitenior brevis ; the laller takea it4 oiigin lower 
down, near tbe spot where the anterior tibial dip* into 
the flcat interoBieal space, and procecxli forwardi and 
tiutVBida beneath the eiteaior brevii, deiciibing a 
curve, the concavity of which ii turned forward*. 
This veaael gives origiu to three pcincipeJ bianchet, 
called tbe mterosteal arteriei of the foot. Tbeie 
veneli, kx^ed in the third and fourth interoMeol 
■paces, proceed forward*, and communicate toward* 
the extremities of tbe bone* of tbe metalarsus, with 
tbe posterior perforating branches of the external 
planter; and lastly, dirirle into two branches, which 
go along the corresponding edges of the toei. In 
order (o take up the anterior tibial aiterj on the dor- 
sum of the foot, it ii merelj necessary to divide the 
integument* and dorsal aponeurosis. Tbe incision 
should be about (wo incLei in length, and ought to 
be made in the direction of tbe second toe; the artery 
is there situated al the outer side of tbe tendoD tu 
tbe extensor pollicis, and on the inner side of iha 
extensor digilorum. 

^ 898. The anterior tibial nerve pauea beD«ath th« 
■Qterior annular ligameut, with the ariary, and inuno- 
dialely after divides into two branches. The inlernal 
one proceeds forward* along the inner edge of the 
eilensor brevis; the external one proceeds forward* 
•Dd outward*, beneath the posterior port of this 
muscle. In order lo avoid includinK the former of 
these branches when lying the anierier tibial artery, 
it is necessary lo pats tbe needle beneath this vessel 
from within outwards. 

i SS9. On the iniemU part of thft wnUf^^t^tUk, ih 
ttbroat buid is litoatedi v\uft\k ^obeKA* \«>n- '^o^ 
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anterior part of the inner malleolus to the poiteriot 
•nd internal part of the calcaneum, and forms with 
these bones a canal^ through which the tendons of the 
tibialis posticus, flexor longus digitorum, flexor longos 
pollicis, and the plantar vessels and nerves pass ; this 
IS called the iniemal annular ligament. Superiorly, 
it is continuous with the tibial aponeurosis; infSe- 
rioily, ^it gives attachment to the adductor pollicis. 
At the posterior part of the joint, the tendo Achillis 
is situated, which is separated from it by a great 
quantity of fetty cellular tissue. A synovial capsule 
separates this from the upper half of the anterior, 
surfiice of the calcaneum, and greatly facilitates its 
motions ; lastly, the inferior half of this bone gives 
attachment to the tendo Achilles. 

§ SOO. On removing the integuments from the sole 
of the foot, we observe a very elastic thick layer of 
fatty cellular tissue, which closely unites the skin to 
the plantar aponeurosis. This membrane is analo- 
gons to the palmar aponeurosis, but much firmer and 
stronger. It is triangular, and appears formed of 
three distinct portions; the middle is broader and 
tJiicker than the two lateral, and is attached to the 
fotlienoT and inferior part of the calcaneom, where 
It appears to be continuous with the tendo Achillis. 
After sending septa to the superficial muscles of the 
sole of the foot, this plantar aponeurosis divides in 
front of the tarsus into five processes, which are dis- 
triboted to the sides of the metatarso-phiteBgian 
articulations. The lateral portions of this aponea- 
losis arc very thin, and cover the muscles of the 
great and little toes. 

$ 801. The fleshy projection situated on the inner 
aide of the foot, is formed by the^«or and atkhwior 
bmia musclen of the great toe ; the first of these 
muscles is attached to the posterior, lower, and in- 
terna] part of the calcaneum, to an aponeurotic sep- 
Uim, which separates iltiomxYve ^^^oi Vkt»HA», to the 
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of tiK? plantar aponeurosis. I'roni llicnco its liliics 
proc'.L'd forwards and ii litllc outwards, and terminaUi 
in a tendon which is inserted into the inferior and 
internal pert of the first phalanx of the great toe. 
The flexor brevis pollicis^ situated to the outer side 
of the preceding muscle, is attached to the inferior 
and anterior part of the os calcis, to the two laet 
cuneiform bones, and to their ligaments. Its anterior 
surface is bifurcated; the internal fasciculus termi- 
nates in a tendon which joins the preceding muscle ; 
the external is attached below and to the outer side 
of the tirst phalanx of the thumbs. Between these 
two muscles and the arch of the os calcis, the ten- 
dons of the flexor longus digitorum, flexor hmgus pol- 
licis, tibiales anticus et posticus, and the plantar ves- 
sels and nerves are situated. 

§ 802. The muscular projection on the outer side 
of the foot is formed by the abductor and flexor 
brevis mmimi digili; the first of these muscles is 
covered by the plantar aponeurosis, and closely ad- 
heres to it posteriorly. It is also attached to the in- 
ferior surface of the os calcis, to the septum which 
separates it from the flexor brevis, and to the fifth 
bone of the metatarsus. From thence its fibres pro- 
ceed forwards, and terminate in a tendon which is in- 
serted into the outer and posterior part of tlie first 
phalanx of the little toe. The flexor brevis is at- 
tached to the posterior extremity of the fifth bone of 
the metatarsus, and to the ligamentous sheath of the 
tendons of the peroneus longus. 

The flexor brevi» digitorum, situated between the 
two muscular prominences of which we have just 
spoken, is separated from them by aponeurotic septa, 
■ and is attached to the posterior and inferior part of 
B the OS calcis. Towards the middle of the. sole of the 
4 foot it divides into four bundles, the tendons of which 
J pass between the processes of the plantar aponeu- 
1^ rusis into the fibrous sheaths placed upon the toes, and 
rg are then attached to both lides of the second ^halasxi;. 
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of the three last toes. The inferior surfece of thii 
muscle is united to the plantar aponeurosis ; the au- 
perior is in relation with the lambricalesj flexor accea- 
sorius, plantar vessels and nerves^ and the tendons of 
the flexor longus digitorum. The lumln^icaies, four in 
number J arise from the tendon of the flexor commu- 
nis; proceed forwards^ and terminate in small ten- 
dona^ which pass between the processes of the plantar 
aponeurosis^ and go to be inserted to the internal and 
inferior part of the base of the first phalanx of the 
four last toes. 

$ 803. The posterior tibial nerve becomes super- 
ficial towards the lower part of the leg^ and is situa- 
ted on the inner side of the tendo Achillis ; it then 
dips down beneath the arch of the os calcis, above 
the insertion of the adductor poUicis, and divides into 
two branches. The one, called the internal plantar 
nerve, proceeds directly forwards, above the muscle 
of which we have been speaking, and divides into 
several branches, which go to the sides of the four 
first toes. The e$Hemal plantar nei've proceeds ob- 
liquely forwards and outwards above the flexor brevis 
digitorum. 

§ 804. The posterior tibial artery, beneath the arch 
of the OS calcis,also divides into two branches, which 
are called plantar arteries. The internal, at first 
concealed beneath the internal annular ligament, pro- 
ceeds horizontally forwards above the adductor polli't- 
cis. Towards the middle of the sole of the foot it 
turns a little inwards, and passes beneath the short 
flexor of this toe, and goes to anastomose with the 
first collateral arteries. The external plantar artery, 
like the nerve to the outer side of which it is situated, 
proceeds obliquely downwards and outwards on the 
flexor brevis digitorum. It thus takes a course for- 
wards between this mascle and the abductor poUicis^ 
then bends inwards lowa\<\« \be i^osterior extremity 
«/ the M\i metatarsal boiuft, wi^ ^v^* \«»^(SiNi ^Saft 
a hdaetoT jpolUcis to iotm tYift Y^«o^t «k>ei, - 
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§ 305. The flexor accessorius is situated above the 
vesiels and nerves of which we have been speaking 
at the posterior part of the sole of the foot. It ii 
attached to the internal and outer surfaces of the os 
jcalcis, and terminates on the external and superior 
part of the tendon of the flexor digitonim, near the 
point where it divides. This tendon passes behind 
the internal malleolus, in a fibrous sheath^ which i$ 
common to it and the tendon of the tibialis posticus^ 
and is sunounded by a bursa mucosa^ which is con* 
tinned beneath the arch of the os cHlcis. Beneath 
the sole of the foot it proceeds obliquely forwards 
and outwards^ and divides into four thin tendone^ 
which are attached to the phalanges of the four last 
toes, proceedings in a manner similar to those of the 
flexor profundus digitorum. The abductor polliciSf 
situated on the outer side of the flexor brevis, is short 
and of a prismatic shape; it is attached to the infe- 
rior surface of the cuboid, to the third and fourth 
bones of the metatarsus, and terminates at the external 
and inferior part of the first phalanx of the g^at toe. 
Its inner side is in relation with the flexor brevis and 
the tendon of the peroneus longus. This tendon, 
after having passed behind the external malleolus, 
enters into a groove on the outer surface of the cal" 
caneum, in which it is retained by a fibrous sheath ; 
turns round beneath the head of this bone, where it 
is retained in the same manner; and, lastly^ goes to 
be inserted into the posterior extremity of the first 
bone of the metatarsus. The outer surface of the 
abductor is in relation with the interosseous musclei 
and external plantar artery^ This vessel, after dip- 
ping between them and the interosseous muscles, de* 
scribes a curvature, the convexity of which is thrown 
forwards, and anastomoses with the anterior tibial, 
below the first bone of the metatarsus. It is on ac- 
count of the g^reat number of direct communications 
which exist between the different at\.«i\%^ q»\ ^ftfcVwsX^ 
that, in wounds of the posleuot XivVjSaX, o\!l^ \v^n»s^ 
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is Dot sufficient to arrest the hcemorrhage ; two liga- 
tures being always necessary^ one above, the o£er 
belowj the opening of this vessel. From the con- 
vexity of the plantar arch, the collateral arteries of 
the toes arise, which, however, present nothing inter- 
esting in a surgical point of view. 

§ S06. Above the different parts of which we have 
been speaking, we again observe the abdudor trarU' 
versus pollicis, and the interosseous muscles; the 
former extends transversely beneath the heads of 
the four last bones of the metatarsus. The inter- 
osseous muscles^ seven in number, are attached on 
the phalanges. Those of the dorsal surface of the 
foot are covered by a cellulo-aponeurotic layer, which 
is in general very thin^ and extends from one bone of 
the metatarsus to the other. In addition they present 
nothing of interest. 

$ 307. The bones of the foot, like those of the 
hand, consist of a great number of small bones firmly 
united together. They are divided into phalanges, 
metatarsal, and tarsal bones; but before we describe 
them, we have to speak of the inferior extremity of the 
bones of the leg. The tibia is terminated inferiorly 
by a quadrilateral, concave, articular surface, which is 
separated into two lateral parts by a superficial ridge. 
The anterior surface of the inferior extremity of this 
bone is convex, and gives attachment to ligaments ; 
posteriorly, it is traversed obliquely downwards and 
outwards by a sulcus, which lodges the tendon of the 
flexor longus pollicis ; externally, it is concave and 
triangular, and articulated with the fibula. Internally, 
•it is prolonged below the surface of the tarsus, in 
the form of a thick process, being triangular and flat- 
tened from without inwards. The internal surftice of 
this bony process, which is called maMeolus iniemus, 
is convex and covered merely by skin; externally, 
we observe a small surface for articulation with the 
astragalus, Itsantei'ioi edge \a v\v\Oik«DA vi>Mded^ 
the poaterioi is crossed b^ on^ ot x«^ «vx\fe\^^\s\ 
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takii directed obllqaelj domiwsnli and iDwiTds, and 
lodging the tendoni of the libiali* poalicut and fleior 
communU. The iniemal Burrace of the malleolus i« 
covered with cartilo^, and joined to (he aniculai 
lurfacB of the tanui, of which we have before ipoken. 
i 308. The inferior extremity of the fibula foTnu 
the outer ankle ; it i> elongated, and flstteoed Irana- 
renelf, and deacends loner down than (be ionei 
ankle. Ita external surfBce is also convex and onlj 
covered bj akio j the internal presenls a imall smooth 
articular surbce, convex from above dowDvards, and 
bounded posteriorly by a rough groove, which serve* 
[or (he insertion of one of the postetior ligaments of 
the joint. This suTface is united to the astragalus) 
and IS bounded superiorly bj a triangular and convex 
surface, by whicfa ibe fibula is articulated with tiM 
tibia. A Hbrous bundle, which is attached, for a con- 
sideiable extent, to the interior eitremUy of the 
fibula, and to the neighbouring portioti of the libiat 
ii extended obliquely iu fronl of the articulation of 
these bonei. The posterior ligament of tbe joint 
ascend* obliquely from the Sbala to the tibia. Lastly, 
tbe inferior interosseous litament, which appears lo 
be the continuation of the fibrous membrane ex* 
tended between the body of these two bones, fills tha 
space left between these articular surfaces just above 

{ 809. The tibio-lanal ariieuliabm, or ankle-joinl, 
ia a perfect ang-ular ginglymus ; the lower portion of 
the tibia, united to that of the fibula, presents a qua- 
drilateral cavity, hounded laterally by the ankles, and 
completely 6Ued by the astragaias, which is received 
into ii. The anterior surface of this last hope occu' 
pies the posterior two-thirds of its superior surface; 
invei from behind forwards, and a little coa- 



'e tiansrersely ; tbe ligaments which 
' I relation 



tibia, are, 1st. the interoal lateral, 
lAteial bandle, wbiob deicnda 
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^ards ftom the apex and from the snrfece of the 
internal malleolus, to be attached to the internal part 
of the astragalus and os calcis ; 9nd, the external late- 
ral, a rounded and elongated bundle, extending from 
the extremity of the fibula to the middle and superior 
part of the os calcis ; 3rd, the anterior fibulo-tarsal, 
:«fhich passes obliquely from the top of the outer 
ankle to the astragalus, in front of the portion of the 
external surface of this bone, which is articulated 
with the fibula ; 4th, the posterior fibulo-tarsal, ex- 
tending obliquely from a depression, which is situ- 
ated at the posterior part of the outer malleolus to 
the posterior part of the astragalus ; and 5th, the 
tibio-tarsal, formed by irregular fibres, directed ob- 
liquely downwards and outwards, from the anterior 
surface of the lower extremity of the tibia to the front 
of the articular pulley of the astragalus. The tendons 
of the flexor and extensor muscles of the foot surround 
this joint, as we have before said, and thus contribute 
to strengthen it. From this arrangement, it is evident 
that the tibio-tarsal articulation only allows of the 
extension and flexion of the foot : for the astragalus 
bounded on the sides by the malleoli and lateral liga- 
ments, can only move as far inwards and outwards as 
the ligament of the tibio-fibular articulation will allow 
it. The lateral motions by which the sole of the foot 
is turned inwards or outwards are not connected with 
this articulation, but with that of the astragalus, with 
the scaphoid and os calcis, and of the os calcis with the 
cuboid. But, in violent inversion or eversion of the 
foot, this action is not supported alone by the arti- 
culation of the astragalus with the bones of which we 
have just spoken, but also by the ankle-joint ; and it 
is on this account that the dislocation of the astra- 
galus on the bones of the leg is sometimes compli- 
cated with that of this bone on the calcaneum and 
scaphoid. The foot is most frequently dislocated 
inwards, and this is easily explained, since the axis of 
the tibi» has a slightly oblk^ue ^vtcA\i\Q\iVi«Qv^V»we 
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dowDiretdj'MidfroTn vithont iswaidi, inntalEon to 

the srticnlar Burftice of tlie utiagalua; BOdalaa, 
■ince (he ianer doea not descend to far dovn tu ihe 
outer mallcolua. Tbe fractures oF the fibula may alw 
be produced by a Tiolent iniersion ot eversion of the 
foot ; in fact, this bone doea no! aeire to trangmit the 
weight of the bodj to Ihe attragalus, but to hinder 
this bone from eiperieacing- lateral deviatioDS, and 
if a great force draws the fool, either inwaida or out- 
warda, the eilremity of the fibuka iastron^lj' preased, 
iti the flrat ca«e, by the aBtragaluB, from within out- 
wards ,■ in the aecond, by the oa calcis, from below 
upwards. But, if the ligamenli which unite Ihii 
bone to the tibia offer any reiiatance, it can be dii- 
localed neither outwards nbr upwards, and its rutural 
curvature will be increased till Ihe bone Ja fractured 
in the point where it offers the least resistance. 

i .110. The anterior surfdce, ot head of Ihe aitra- 
galus, ia articulated with the acaphoid. It is round, 
GO nve I, and supported by akind of rough neck; tb« 
inferior aurface of this bone preienla two aurSicea for 
aiticulatioD with the calcaneuin. Oae,paiteriorBDd 
eiternal,ia la[ge,conceve,and directed backwards and 
inwards; the other, poaleriorand imernaljia slightly 
convex. At the superior surface of the oi cafcia, wO 
also obaerve (wo articular surfaces caries ponding 10 
those which we just menlioned. The anterior is 1MT- 
low, long, slightly convex, and eittiated on an emi- 
nence called the small process of the calcaneum : (be 
posterior, Ib^e, convei, and directed forwards and 
outwards, occupies the middle part of the hone, and 
is separated from the former by a deep and rough 
sulcus. It is in this apol. that the itileroueous tigs- 
meut is attached, which ascends from ihencs into an 
analogoas groove situated between the two articulat 
depressions on the inferior sur&ce of the astragalus. 
An external ligament extends from Ihe base of (ha 
external depression of this bone to tbe outer surface 
of the calcaneum j and ft poiUiioT \if;u««^,'v>™*^'^ 
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part to the sheath of the tendon of the lon^ flexor of 
the great toe^ is attached to the posterior part of the 
astragalus^ and passes obliquely inwards on the os 
calcis. Lastly^ the lateral ligaments of the ankle- 
joint contribute to strengthen the articulation of the 
astragalus with the os calcis. The posterior part of 
the superior surface of the calcaneum does not pre« 
sent anything remarkable ; its posterior surfiace it 
convex, and gives attachment inferiorly to the tendo 
Achillis : it is always between this spot and the arti* 
culation of the os calcis with the astragalus that this 
bone is broken, at least when the fracture is not 
produced by a direct cause ; for, from the violent 
contraction of the extensor muscles of the foot^ this 
bone represents a lever of the second order, and it is 
this part of the bone which is situated between the 
power applied and the resistance. 

The inferior surfece of the os calcis is rather nar- 
row, and presents, posteriorly, two tuberositiesj 
which serve for the insertion of the superficial 
muscles of the sole of the foot. Its external surface^ in 
a great measure covered only by skin, is crossed by two 
sulci, into which the tendons of the peronei muscles 
glide. Its internal surface, concave from behind 
forwards, forms an arch, which lodges several plantar 
tendons, nerves, and vessels. When this arch ia 
little developed, and consequently, when the whole 
sole of the foot rests on the ground, progression be^ 
comes difficult, on account of the pressure of the 
nerves and other soft parts situated in this part. It 
is for this reason a flat foot is one of the mal-forma<* 
tions admitted as a ground of exemption from mili* 
tary service. The anterior surface of the calcaneum 
is convex from above downwards^ slightly concave 
laterally, and covered with cartilage, in order to be 
articulated with the cuboid. 

f 811, The astragalus and os calcis form the first 
row of the bones of ihe tatftw«*. v.\v« second is formed 
bjT' the /iaviculai> ihe cu\>f)\id»«M >^^^ <:wDK^^\fs^4 
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The tioBkuktr, at an oval fonn, preaentt poiteiiorlj 

a lai^ BTticulai cavitj, which lodgea the head of 
the aatiagalan ; anteiLorly, Ihiee surfaces which aie 
articulaled with the cuDeirorm hones; inteniallj, n 
luberoail;, to which ihe tibialis posticus Is atlaclied; 
and eiletnaliy, a «urfaco for articulation with the 
cuboid. This last hone, lituated (o the onter aide 
of the navicular, proents, posteriorly, an anicular 
iDTJace, concave from above downwards, and convex 
tiansverselv, which is atlacbed to the aalerior luTface 
of the o8 calcia. The anterior surface of the cuhoid 
ii directed a little ootwurdi, and ii formed by (wn 
■mall depresBJons, which correspond to the two last 
bonesoflhe metatarsus. Internally, it ia united to the 
third cnneiform bone by a nuooth surface, bounded 
anteriorly and posteriorly by ligamentous insertions. 
We gome^mea also observe in this spot a small 
■uiface, which is articulated with the navicular: 
lastly, its inlerior surface presents an almost ttans- 
verse groove, in which the tendon of the peroneiu 
lon^us glides, &ad which is bounded posteriorly by « 
projection which givea attachment to the calcaoeo- 
cuboidal ligament. 

The transverse articular line, formed by the nnion 

of the astragalus with the navicular, and of the t>i 

calcis with the cuboid, is provided with several verj 

■ttong llgannents, the priocipal of which are, 1st, 

that between the navicular sad astragalus, extended 

from the neck of the astragalus to the superior surface 

of the navicular; !nd, the superior calcaneo-cuhoid, 

also situated on the dorsal surface of the foot ,' Srd, 

the itiFerior calcaneo-navicolat. almost flbro-carti la- 

ginous, and attached to the (mall tuberosity of the 

OS calcis and inferior surface of the navicular ; 4lb, 

the two inferior calcaneo- cuhoid ; and 5lh, the ei> 

' temal calcaaeo-scapboid, which is attached to the 

I iolernal and anterior part of the calcis, and to the 

, external and inferior part of the navicular, and which 

' completes, with the inferiot calcaqeo-acaphoid, iha 
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cavity which receiyes the head of the aitrBgalaa. 
When the foot is flexed, this projection is situated 
nearly on the same level as the anterior extremity 
of the calcaneum ; but when the limb is extended^ 
this last bone almost always passes beyond the for 
mer about a quarter of an inch at least. Hence^ 
semi-flexion is the most convenient position for am- 
putation of the foot at this joint, the exact posi- 
tion of which may be easily ascertained by the 
assistance of the directions given at the commence- 
ment of this chapter. As the navicular surrounds 
the head of the astragalus, and extends towards 
the inner ankle, it would be impossible to pene- 
trate into this articulation, by carrying the knife 
directly from within outwards. The operator must 
on the contrary, follow the direction of a line passing 
from the posterior and internal surface of this bone 
to the point of junction of the posterior with the 
middle third of the fifth bone of the metatarsus. 
After having dislocated the foot, and divided with the 
point of the knife the ligaments of which we have 
just spoken, the surgeon must pass the instrument 
between the inferior sur&ces of the navicular and 
cuboid and the soft parts of the sole of the foot, 
from which he saves the flap to cover the stump. 
But he must carefully avoid the tuberosities of the 
inferior surfece of the navicular, the cuboid, the first 
and third bones of the metatarsus; and also make 
the flap longer internally than externally, on account 
of the greater thickness of the foot in the former than 
in the second direction. 

$ 818, ThB three cuneiform hemes are articulated 

with the navicular posteriorly, and with the cuboid 

externally. The anterior surfece of the first of these 

bones (when counting from within outwards) is 

slightly convex, and directed a little inwards ; it is 

dr^jcuiated with the &t«l metatarsal bone. That of 

the aecond cuoeiforai, silualeA mo\^ ^^^KWixV^^ is 

trtangular, slightly conyeii, wiA wMvw^ste^ V\x\i ^ten 
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second bone of the metatarsus. Lastly, that of the 
third cuneiform is flattened, and projects a little be- 
yond the middle, to be articulated with the third me- 
tatarsal bone. The two last bones of the metatarsus 
are articulated with the two surfoces on the anterior 
portion of the cuboid. 

$ 314. The bonet of the meiaiarnu, five in namber^ 
form the third row of the bones of the foot ; each 
presents a body and two extremities. The first meta« 
tarsal bone is the shortest and largest: its posterior 
extremity presents an oval and slightly concave arti« 
cular surface, from the circumference of which passes 
inferiorly a projection, to which the peroneus long^s 
is attached. The tarsal extremity of the second bone 
of the metatarsus is situated between the three cunei- 
form, and presents three surfaces for this articulation ; 
one, in the centre, is directed backwards, and the 
lateral one, inwards and outwards. The posterior ex-' 
tremity of the third metatarsal bone is almost plane^ 
and directed a little inwards ; that of the fourth is a 
little convex, and presents, externally, a very project- 
ing tuberosity, which gives attachment to the pero- 
neus brevis, and which serves as a guide for ascer- 
taining the exact position of the outer extremity of 
the tarso-metatarsal articulation. The internal ex- 
tremity of this articulation is situated at about three- 
quarters of an inch in front of the external, and is 
not difficult to find. Hence, in the partial ampu- 
tation of the foot in this spot, the incision must bo 
begun on this side. The exact knowledge of the 
direction of the different surfaces which contribute to 
form the tarso-metatarsal articulation, is of the great- 
est importance in this operation ; on which account 
we think that the following details, given on this sub- 
ject by M. Lisfranc, will not be found altogether un- 
interesting : — ^The direction of the outer part of this 
articulation may be represented by a curved line 
about an inch long, directed itouv Vv^oxiX vei^M^^^^* 
and from behind foiwaids, begVooviv^ ^V ^^ xs^^^w* 



408 REGION' OfF 

part of the outer edge of the anterior wtrfiMe of 
the cuboid, and teitninating at about one-thkd of 
an inch nearer the nails, at the middle o£ the outer 
edge of the superior surface of the third cuneifona 
bone. It is, consequently, in this direction, that the 
knife must be first carried for disarticulating theie 
bones ; but the third cuneiform bone, extending ge- 
nerally about half a line beyond the internal .aad 
superior part of the dorsal surface of the cuboid, it U 
necessary to carry the knife a little forwards, to reach 
the spot between this and the. third metatarsal bono. 
At this spot, the knife must be carried to the inner 
extremity of the articulation, the direction of which 
is oblique, and follows that of a line drawn, from 
the anterior^ superior, and internal angle of the first 
cuneiform to the centre of the fifth metatarsal bone. 
Lastly, the threefold articulation of tbe second bone 
of the metatarsus is at first directed completely back- 
wards, then almost transversely outwards ; and lastlj^, 
a little forwards and outwards* 
. The ligaments which unite the bones of the second 
row of the tarsus with those of the metatarsus may 
be divided into dorsal, plantar, and interosseal; 
the latter are three in number. One is attached to 
the first and second cuneiform bones, on one hand, 
and to the corresponding surfaces of the two first 
metatarsal, on the other; the second is situated be- 
tween the two last cuneiform, and the second and 
third bones of the metatarsus. The last is situated 
between the third and fourth of these bones, the third 
cuneiform and cuboid. It is of great importance to 
know the situation of these ligaments, which power- 
fully contribute to keep the bones in contact ; for, by 
dividing them successively with the point of a knife, 
the bones of the metatarsus are disarticulated with 
the greatest ease. 

f S25. The arl\cvi\a\AOTi& ol \iv^ bo\ie of the meta- 
tarsus with each o\her \fci^ mvxOsv\««wB:{ttV>^^^^l 
the metacarpus. Thevt ^Qi^fe^^w 'fcTX\fe\s»Sv^ V^wSaa*. 
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the exception of ihe flnl) are uniied by lorfacei co- 
Tcced with cartilaee, and lined wilh synovial mem- 
brane!, endare krpt in contact br palmar and dorsal 
lig:BineDtsi tbeir anterior eilremities are not in im- 
mediate contact, but are uniied together by a Irana- 
verae ligBtnenl. As in the hand, (he diaarticulalion 
of the flret and fifth nie(atar»l boaea is much eaaier 
(ban (hat of the three middle, but it ia not tha 
case with Ihe first j for the thicfcneu and Iransvem 
direction of the anterior surface of the first cunei- 
form prevent the Dap being immedialelj applied, and 
a kirtd of apace ia left where tha blood and pas ac- 

The phalange* of the toes are of the same number 
as tho«» of the fln^ra, and present nearly the same 
arrangement. It it, however, essential to recollect, 
that tile base of (he second and third phalanges pre- 
sents, Bupeiiorly, a projection formed hj a ilattened 
tubercle, and thai they can conaequenlly be much 
more easily dianrlicalated than thai of the lecond and 
third phalange* of Ihe fingers. 
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I. 
LECTURES of SIR ASTLET COOPER, 

Ban., Salmon to the King, &c. &c., on the PRINCI- 
PLES and PRACl ICE of SURGERY. With addi- 
tional Notes, and Cases, by Frederick Tyrrell^ 
Surgeon to St. Thomas's Hospital, and to the Londoti 
Ophthalmic Infirmary. The Third Volume, 10*. Bd. 
boards^ containing a description of the various forms 
of HernisD, of Wounds, and of Dislocations, with their 
Treatment. Also may be had, the Second Volume, 
of which a few copies remain. 

II. 

A MANUAL of PATHOLOGY ; contain- 
ing the Symptoms, Diagnosis, and Morbid Characters 
of Diseases; together with an Exposition of the dif- 
ferent Methods of Examination, applicable to affec- 
tions of the Head, Chest, and Abdomen. By L. M ar- 
TiNET, D.M.P. Translated, with Notes and Addi- 
tions, by Jones Qua in, A.B., Demonstrator of Ana- 
tomy at the Medical School, Aldersgate-street. The 
Second Edition, revised, with additional Notes, 6ff. 
boards. 

** We wish to impress our readers with the necessity of all Hos- 
pital Assistimts, wnether Naval, Military, or Civil, all Hospital 
Burgeons, Home Surgeons, Hospital Dressers, and Apothecaries, 
poasessinjg tiiemselves of Martinet's Manual."— ^(^mW^A Jowt- 
mU of Medical Science^ No. 5. 
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III. 

New Edition of LAWRENCE'S BLUMENBACH, 

with Plates. 

BLUMENBACH'S MANUAL of COMPA- 
RATIVE ANATOMY, translated by W. Lawrence, 
Esq., F.R.S.j Surgeon to St. Bartholomew's Hospital, 
&c. Revised and augmented, according to the last 
Goettingen Edition; with numerous Additions and Il- 
lustrations, derived from the most recent labours of 
Comparative Anatomists. By William Coulson. 

** The most asefol elementary work on Comparative Anatomy 
which we yet possess is the Short System of Professor Blumen- 
bach. This has been translated into EngHsh, in one volame 
octavo, with numeroas additional notes, and an introductory 
view of the classification of animals, by one of the ablest and 
most intelligent of British Anatomists, Mr. Lawrence." — Supple- 
'^ment to the Encyclopedia BritannicOt art. Animal Anatomy. 

IV. 

A MANUAL of the ELEMENTS of NA- 
TURAL HISTORY. By J. F. Blumenbach, Pro- 
.fessor of the University of Gottingen, &c. &c. Trans- 
lated from the Tenth German Edition, by R. T. Gore, 
* Member of the Royal College of Surgeons in Lon- 
don, &c. Price 14s. boards. 

"It is, indeed, remarkable for its clear arrangement, and for 
- the immense qnantity of vnteresting and valuable information it 
contains, condensed into & wnaW coxw^asa. \\.\%, «^Vi^«e,ther, the 
frest Elementary book on "S^Xat^X B.\&\»t^,*va V.ul^»s^^^^^^r— 

X>atffrence*i lectures. 
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V. 
This day is published, 8vo. I4g, boards, 

A PRACTICAL ESSAY on DISEASES 

and INJURIES of the BLADDER, (in which the for- 
mation of Stone is explained upon entirely new prin- 
ciples,) and being the Essay to which the Royal Col- 
lege of Surgeons adjudged the Jacksonian Prize for 
the year 1821. By Robert Bingham, Fellow of the 
Royal College of Surgeons. 

VL 
By the same Author, 

PRACTICAL ESSAYS on STRICTURES 

of the URETHRA and DISEASES of the TESTI- 
CLES ; including Obserrations on Fistula in Perinseo 
and Hydrocele^ illustrated by numerous Cases and an 
Engraving, and prefeced with some Remarks on Life 
and Organization. 12«. boards. 

vn. 

The NATURALIST»S REPOSITORY; or 

Miscellany of Exotic Natural History ; consisting of 
elegantly coloured Plates, with appropriate, scientific, 
and general descriptions of the most curious, scarce^ 
and beautiful productions of Nature, that have been 
recently discovered in various parts of the world ; and 
more especially such novelties as, from their extreme 
rarity, remain entirety undescribed, or which have not 
been duly noticed by preceding Naturalists. The 
whole composed according to the latest improve- 
ments in the various departments of the Science ; and 
forming, collectively, a truly valuable compendium 
of the most important discoveries of Quadrupeds> 
Birds, Fishes, Insects, Shells, Marine Productions, and 
every other interesting object of Nat^iwA. W\s^^\^ — »^cjfe 

/trodace of Foreign Climalea. 'ft'^ "^^ \>^i^aHfc»>» 
XA, W.S., &c. 5 vols. to^aV ftso. Vil- Viv"^^ 
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VIII. 
The CABINET LAWYER; or a Popular 

Digreet of the T^wa of England ; with a Dictionary 
of Law Terms, Maxims, Acts of Parliament, and Ju- 
dicial Antiquities; correct Tables of Assessed Taxes, 
Stamp Duties, Excise Licenses, and Post- Horse Du- 
ties; Post-Office Rec!:ulations« Rates of Porterage, 
Turnpike Laws, Com Laws, Prison Regulations, &c. 
&c. The Third Edition, in a closely-printed Volume, 
]8mo. Is. 6d. boards. 

In this Edition, the Acts of last Session have been 
carefully digested and incorporated into the Work ; 
including all the Alterations in the Criminal Laws — 
the Game Laws — Com Laws — Stamp, Malt, and Ex- 
cise Duties — Bills of Exchange — Simony — Arrest of 
Debtors — Parliamentary Elections — Malicious Mis- 
chief — Spring Guns — Remedies against the Hundred 
— Church-Building Acts — Landlords and Tenants — 
Post-Office Rates — ^Tumpike Roads — Constables — 
Carriers, Factors, &c. The Decisions in the Courts 
of Law from the publication of the Second Edition 
have been included, and the whole brought down to 

the end of the Summer Assizes of the present year. 

** Few masses can be conceived more difficult of digestion than 
that prodigious mass tlie Laws of England; and it is a proof of 
no common powers and abilities to see it so completely done as in 
this small but extremely valuable volume. The arrangement 
throughout is estcellent, and references of every kind consequently 
easy; nor is it a mere repetition, with trifling alterations and 
additions, of preceding works, — bnt a bon& Jide digest, in which 
sll the latest novelties in legislation and practice are carefully 
and clearly laid down."— Z/t7erarj/ Gazette. 

*' The work is compiled with industry, the information very 
copious, and condeuisea with great care — not slavibhly copying 
the order of Acts of Parliamrnt, but giving the substance and 
spirit of existing laws in a painstaking and well-expressed sum- 
mary." — EsanUner. 

•• It is, in fact, a legal Buck an, and will, no doubt, be as much 
run down by the profession as that domestic Doctor was by the 

*' lliis very useful book, earefuUy revised and much improved, 
has worthily reached a third edition. It is an excellent digest, 
gad does greftt credit to the editor.**— XrV^rarv Gazette, ucto- 



^ 




I 



